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No Other DMM Compares! 


The Metrix MX56 is, without question, one of the world’s finest digital multimeters. 
The best of the ASYC II Series, it has the best accuracy (50,000 count/ +0.025%), ae 
a built-in counter, displays True RMS AC (and AC+DC) voltage as resistive power . 
or dB (impedance selectable), mains disturbance indication and much, much more. 
The ASYC II Series has been designed to provide IEC1010 category safety for the user with y+ \ & "4 | ® il 
- separate battery compartment, leads that won’t accidentally be disconnected, 600V fuses, 
ADVANCED SAFETY CONCEPT 
























































metal oxide varistors, holster and sealed cases, double insulated (IP677) and waterproof to 10m. 


High Accuracy, High Resolution 


50,000 Counts (all models) and 0.025% basic accuracy 


Mains Disturbance Indicator 


Indicates the presence of spikes or noise on the line, 
enabling the user or technician to determine if more 
sophisticated monitoring equipment is needed. 

readability, all 


True RMS (AC or AC+DC) test parameters are 


For accurate measurements of non-sinusoidal waves, . ap : | s a \ \F =. me oinclear view 
the ASYC II series displays True RMS readings ‘ > | S : 
for AC or AC+DC. 


Display Vac as dB or Resistive Power 


The meter performs the dB or power calculation and 
you select load impedance from 1Q to 9999Q in 1Q steps. 


Resolution down to 0.01 microamps 


You can measure currents from hundredths of a 
microamp to half an amp without changing the jack 
or switch position with electronic auto-ranging. 


High Accuracy Temperature Measurement 


By simply adding a Metrix PT100 or PT1000 
Temperature Probe directly into the meter’s jacks, 
measurements to 800°C, with an accuracy of 1°C 
over the entire range can he made easily. 


Traceability & Calibration 


Each ASYC IT DMM 1s provided with a 
Declaration of Conformity and Test Report for 
traceability to national and international standards. 
Re-calibration is digital via a serial interface 
without opening the meter and takes just 7 minutes 
in our NATA Cal. Lab! ed 


Performance Choices < 


7 
MX53_MX64_MX65 WX66 | /, Dye 
Basic Accuracy (%) 0.1 0:05: 7-070258".'0,025 ; 
T RMS Bandwidth (kHz) 30 100 100 100 ‘ SU 
Min/Max/Average yes yes P C5 








Large LCD display 
provides easy 





Event Counter yes * YE ‘ 
Disturbance Indicator yes ys 1@ > + 
dB yes yes yes 4 3 year 
Resistive Power yes \ arranty , 
Temperature yes Ww 

90mA Accuracy (%) 0.2 0.05 0.05 0.05 x. ' 

All ASYC II meters have a 3-year replacement guarantee ~y 4 

(If it fails — you get a brand new meter!). ee 3. O*" 


Prices start at $470. 


Get the full specs now! ee 
Freecall 1800 623 350 Freefax 1800 067 263 


90,000 COUNTS, +0.025% ACCURACY. [RRR at aad 


Engineering solutions for tomorrow 
READER INFO NO. 1 






Any prices are ex tax 
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out and develop a high equivalent Pro, ects and Techn ical 
series resistance, you can't really ji 
check them with a DMM or capaci- THE SERVICEMAN How long does it take to forget a fault? 
tance meter. But Bob Parker’s new EXPERIMENTING WITH ELECTRONICS Never too much scimenneee 
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On the cover 


EA project designer Graham Cattley 
checks out his new PC-driven EGO 
Sensor Analyser on the oxygen sen- 
sor of a late-model Toyota Camry. As 
you can See, it provides a lot of very 
handy diagnostic information — at 
much lower cost than comparable 
commercial analysers. (See page 60.) 
Photo by Phil Aynsley. 
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LF field risk? 


After the ABC-TV’s Four Corners 
program, exploring the potential hazards 
associated with RF-electromagnetic 
fields, and following Editorial 
Viewpoint (September ‘95), I now dare 
to air a concern I’ve carried with me for 
some time, in regard to the low frequen- 
cy electromagnetic exposures some 
hearing impaired persons and others are 
subjected to. 

A very satisfying system for some 
deaf persons to hear the audio part from 
TV-programs, is the use of a ‘loop sys- 
tem’, consisting of an independent 20 
watt amplifier which receives a signal 
from the audio output of a TV or video 
recorder. The output from this amplifier 
is fed to a multi-core wire, fixed around 
a room. An induction coil fitted in many 
types of hearing aids (T-switch), pro- 
duces a perfect reception of TV/radio 
sound to the person with a hearing aid, 
which is not hindering other people. The 
room however, is now subject to an 
electromagnetic field. 

My concern is the fact that this kind of 
radiation: has, as far as I know, never 
been investigated and my question is, if 
you, or any of our readers can throw a 
light on this subject, in particular about 
ways to measure and establish accept- 
able levels of electromagnetic radiation. 

Pieter Engelsman, 

Calliope, Qld. 


Encryption, PGP 


I wish to make some comments 
regarding PGP and encryption technolo- 
gy as mentioned in Moffat’s Madhouse 
(October 1995 issue). Firstly, the 
instructions given for getting PGP over 
the Internet are illegal — Australian 
users must obtain the international ver- 
sion of PGP, not the version meant for 
people inside the US. 

The US government classifies encryp- 
tion technology as a munition, and 
therefore subjects it to export restriction 
which PGP (in addition to many other 
software packages) has to live with. The 
history of encryption technology (PGP 
is no exception) is a'very political and 
legal one. 

Secondly, there are many uses for 
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encryption technology which are often 

overlooked: 

@ Detecting tampering of documents 
when they are thrown around the 
Het; 

@ Restricting document access to a 
group of people who the sender 
wants; 

@ Providing additional security even if 
a hacker manages to break into one of 
your computers; i 

@ In conjunction with a version control 
system, providing an audit trail 
whose validity is difficult to question; 

@ Data compression! This miz;ut seem 
weird, but the PGP software has a 
compression algorithm built into it, to 
make it difficult to guess what the 
original text is. If the person trying to 
-crack the document knew that the 
document begins with ‘Once upon a 
time’ it makes it much quicker to 
‘crack’ a document. 

Finally, if you wanted to hide your 
tracks just buy an encryption book (pay- 
ing cash and wearing your best disguise) 
and implement the software yourself, or 
if you prefer, buy a CD with encryption 
software on it. 

Andrew Cassin, 

Newport, Vic. 


Vic Harris story 


Thank you for the articles by Neville 
Williams on my late father, Vic Harris, 
of High Fidelity Products. 

Since my father ran a business, some 
of his clientele can be described as sim- 
ply being his customers, but many 
became personal friends like members 
of aclub. He had an impeccable sense of 
business ethics and treated his clientele 
with great respect and caring. 

Not many would know of some of 
our future plans. His wife, my mother 
was expected by many not to survive 
the past four years. Being nine years 
older than my father, even she expect- 
ed that the long term, future plans 
would not include her. Proposed 
accommodation projects, and goals 
were being assembled over the past 15 
years. My husband, Ray Tierney, is an 
industrial designer. Vic and he were 
working jointly on two development 





projects. Ray hopes to be able to com- 
plete them, but admits that he will have 
a difficult time without him. 

Vic’s client list to some degree 
became part of his reason for exis- 
tence. To the best of his ability, he 
told me, he would endeavour to sur- 
vive, and outlive his equipment. The 
old turntable that he helped my hus- 
band install in an antique cabinet for 
me 20 years ago, has had almost daily 
use. Over this time, a new stylus, a 
clean and oil, and a new belt, is all 
that it needed. I am told that exclud- 
ing catastrophic failure such as light- 
ning, car accidents, floods and fire, 
his equipment rarely needs repair 
so I can’t blame him for not being 
able to outlast it. 

I now would very much like to find 
someone to make use of the stock of 
spare parts he has left, to provide a 
repair service for as long as possible. A 
side benefit to this person would be the 
absolute assured sale of any equipment 
which could be assembled out of some 
of the spare parts. 

Mrs Julia Tierney, 

Leura, Blue Mountains, NSW. 


Interesting error 


The item by Manfred Schmidt in 
CDI November 1995 entitled ‘24V - 
12V converter for trailers’ contains an 
interesting technical error. Mr Schmidt 
has determined that a 50% duty cycle 
for the switching MOSFET is appropri- 
ate for half voltage output, where the 
correct ratio should be only 25%. A 
doubling of supply voltage from 12 to 
24 leads to four times power into a 
resistive load, requiring a 25% duty 
cycle to correct. 

At 50% duty cycle a normal DC 
meter will show 12 volts from a 24 volt 
supply which no doubt Mr Schmidt has 
found. This is misleading as the RMS 
value is much higher at 17 volts. The 
RMS value of voltages or currents must 
be used wherever the heating effect is 
of interest, as is the case with lamps. 

At 25% duty cycle, the RMS value is 
12V and the average only 6V, which is 
what a normal DC meter will show. 

A change in R1 from 47k to 18k will 
bring the ratio to 25%. 

Philip Allison, 

Summer Hill, NSW. 


Letters published in this column express the 
opinions of the correspondents concerned, and 
do not necessarily reflect the opinions or poli- 


cies of the staff or publisher of Electronics 
Australia. We reserve the right to edit letters 
which are very long or potentially defamatory. 





EDITORIAL | 
VIEWPOINT | 


Reactions to our story 
on the L2 cache RAM scam... 








Judging by the response from readers, our article in the October issue on the 
‘Cache RAM Scam’ really hit the spot. A surprising number of readers have 
written in, faxed or left a message on the BBS to thank us for uncovering this 
nasty scam — and unfortunately many have also reported that when they’d 
checked their own computer, the tests revealed they too had been caught. I 
gather that quite a few dealers around the country (and also in New Zealand) 
have been hit with claims for a replacement or refund, and the relevant State 
and Federal authorities have also been alerted. 

What really amazed me, though, was some of the reponses that people 
have reported getting from their dealers. A common reaction, when con- 
fronted about a faulty machine, was to pour scorn on the EA article and deny 
that the scam was possible — even when the user had done the tests, and 
these clearly showed that the machine they’d supplied had the fake RAMs 
and doctored BIOS! 


Another common response, from other dealers, was even more incredible. | 


This was to say “That’s nothing new — everyone in the industry knows it’s 
been going on for quite a while!” 

I don’t know about you, but I find this one even more disturbing than the 
first. If people ‘in the industry’ have indeed been well aware of the scam for 
quite a while, why on earth didn’t they raise the alarm, and warn both the pub- 
lic and the authorities? 

Goodness only knows how many unsuspecting customers have unknow- 
ingly bought computers fitted with these fake cache RAMs, because people 
‘in the industry’ knew what some of their colleagues were doing, but kept 
quiet. By not raising the alarm, these people were virtually acting as accom- 
plices to the crime — even if they’ve never knowingly sold a faulty 
machine themselves. | 

Every industry has its share of unscrupulous and dishonest operators, of 
course, but surely in any mature and reputable industry the honest people 
are keen to have the ‘rotten apples’ kicked out, so they don’t ruin the rep- 
utation of everyone else. It’s clear that the personal computer industry still 
has a long way to go in this direction, before it will be able to inspire much 


customer confidence. 


By the way, thanks to Tom Moffat and the Internet we’ve been able to track 
down a shareware program called CACHECHK.EXE, written by a gentleman 
from Illinois called Ray Van Tassle. Like AMIDiag it too seems to be able to 
tell if there’s really any L2 cache RAM present, and can also check memory 
accessing speed with and without the cache operating. It’s now available on our 
BBS complete with documentation file, in 
CACHCHK2.ZIP. 

So if you suspect your machine, this program can provide another testing 
tool. For the best results, though, boot your machine straight from a DOS ‘sys- 
tem’ floppy disk (i.e., with no memory manager or network driver enabled) 
before checking — otherwise you can get some strange results. 


Jim Rowe 


ELECTRONICS Australia, January 1996 






the compressed file 


5 











-Moffat's 


Madhouse... 





A major eruption of hyperbabble 


Captain’s log — Stardate: August 
24, 1995. Location: Port Townsend, 
Washington, USA, 68km line-of-sight 
from Redmond, a Seattle suburb. I 
wish to report an eruption rivalling 
those from Washington’s famous vol- 
canoes, even Mount St Helens which 
blew a thousand feet off its top sever- 
al years ago. 

The eruption came from a thing called 
‘Microsoft’, but it was not the usual 
lava. ‘Microsoft’ spewed forth a most 
amazing burst of HYPE, accompanied 
by enormous white clouds of 
puffery. We call it an erup- 
tion, they call it a launch — 
of Windows 95. 

The Windows 95 saga is 
being called the largest prod- 
uct launch in the history of 
advertising. Big money? 
Well, yes, but even bigger 
results, because Microsoft 
simply lit the fuse and let the 
media do the exploding. 
Those clever advertising 
people employed that old 
trick known as the ‘free 
commercial’, with stunning 
success. They convinced 
the world’s media — news- 
papers, magazines, and 
television — that Windows 
95 was big news, and the media 
plopped Windows 95 stories and 
photo-opportunities right up there in 
the main news bulletins, and across 
thousands of front pages. 

Let us now go back a few weeks, 
when I was staying in Sydney prior to 
departure for a long stay in the USA. I 
was staying with my son-in-law, a soft- 
ware developer, and he just happened to 
have a big computer in his home com- 
plete with a pre-release version of 
Windows 95. So I got to have a good 
play around with it. 

I am pleased to report that it did 
what it was meant to do, although 
the Windows and other gadgets 
seemed a little more rounded and 


sculptured — more three dimension- 
al — than the earlier Windows. I 
guess you could say Windows 95 
looked a little more ‘Macintoshish’, 
for want of a better word. 

After a bit of fiddling I got bored with 
it and decided to go back to DOS. I was 
quickly rewarded with the familiar C> 
prompt — but wait a minute! Windows 





95 wasn’t supposed to use DOS, but 
there it was! 

Well, well! What kind of DOS is this? 
I typed ‘VER’ (for version) to find out, 





oo 


Looking duly impressed, Tom holds the front covers of 
USA Today and US News — featuring you know what! 


and back it came with “Windows 95’. So 
maybe Microsoft doesn’t officially sup- 
port DOS any more, but Windows 95 
certainly does, right down to all those 
function calls used by DOS programs. I 
tried a couple of mine — the picture dis- 
play programs for Listening Post II 
weather maps and Wesat satellite photos 
— and everything worked just fine. 

Compatibility looked OK, but back 
under Windows 95, problems cropped 
up. My son-in-law had written a nice 
loan repayment calculator application 
using a language called Delphi. Very 
nice under Windows 95, but no-go 
under the previous Windows 3.1. 

Going the other direction, we tried to 
install the Netscape Internet software. It 
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by TOM MOFFAT 








ran fine under earlier Windows, but 
zilch under Windows 95. Looks like he 
gets to buy a new version of Netscape. 
Sound familiar? 

Now on to Albuquerque, New 
Mexico, maybe 3000km from Seattle, 
and the Windows 95 steamroller is 
rumbling along nicely. It’s already 
getting lots of front-page press. The 
prestigious news magazine US News 
and World Report has splashed across 
the front ‘Windows 95 Beyond The 
Hype: A User’s Guide’. This may 
have been the first mention 
of hype. At least some- 
body’s catching on. 

USA Today leads with 
“Windows 95 launch safe’. 
You may recall that the 
Windows 95 launch date 
slipped several times, back 
when it could have been 
Windows 93 or Windows 94. 

What USA Today was on 
about was an anti-trust action 
by the US Justice Depart- 
ment, brought about by on- 
line services such as America 
Online. They were worried 
about Windows 95’s easy 
push-button connection to 
the new Microsoft Network, 
to the exclusion of all its 
competitors. The Justice Department 
ruled in favour of Microsoft, for the 
time being at least. 

The message, then, was that everyone 
‘must-have’ Windows 95. Take, for 
instance, a discount chain called 
Wal*Mart, much like the K-Mart stores 
in Australia. Here they sell things like 
serapes, in which Mexican peasants can 
wrap themselves against the cold. My 
son and I, preparing for a long road jour- 
ney to Port Townsend, decided a couple — 
of serapes might be convenient if we 
had to ‘sleep rough’ somewhere during 
our trip. (It did happen, in Billings, 
Montana — but that’s another story...) 

We found that the biggest Wal*Mart 
store in Albuquerque was decorated 











with an enormous Windows 95 banner, 
right over the front door. I wasn’t sure 
what your average Mexican peasant was 
going to do with Windows 95, but some- 
one had obviously decided he ‘must- 
have’ it. That’s the way the product was 
now being promoted. 

Along the road I decided to conduct 
a little market research at a couple of 
youth hostels where we _ stayed. 
During after-dinner conversation with 
other travellers, I casually said “... 
and who’s looking forward to the 
introduction of Windows 95?”. The 
response was: “What?” There were 
obviously some areas where the hype 
had failed to penetrate. 

August 23, one day before launch 
day. We’re in Port Townsend now, and 
there are lots of ominous rumblings 
coming from Redmond. I did a quick 
scan through the Seattle Post- 
Intelligencer that morning, and discov- 
ered 67 mentions of Windows 95 in just 
the first section of the paper. Much of 
this was in paid advertising, but it was 
individual computer shops doing it, not 
Microsoft directly. Yet their 
corporate name was every- 
where. Some Seattle com- 
puter shops were to begin 
selling Windows 95 at one 
minute past midnight, the 
next morning. 

August 24: ‘Windows 95 
greets the world today’, 
trumpets the Post- 
Intelligencer. ‘Leno, Rolling 
Stones play parts in world- 
wide hoopla’. Leno is Jay 
Leno, host of The Tonight 
Show on television, who is 
to be master of ceremonies. 
He is pictured on the front page driving 
around in a people-sized ‘Microsoft 
Mouse Cart’, wrapped up like a present 
in red ribbon. Leno avoids eye contact 
with the camera, displaying instead a 
rather embarrassed, shy grin. 

The Stones have sold the rights to 
their song ‘Start Me Up’, referring to the 
start button on the Windows 95 screen. 
At the bottom of page 1 is a picture of 
some Rwandan children who have lost 
their families during massacres in their 
homeland. One assumes they won’t be 
buying Windows 95, just yet... 

Morning television news. The station 
crosses live to one of the computer 
shops which has been selling Windows 
95 since midnight. Reporter: “I don’t see 
many people in here’’. (The camera sees 
nobody other than the reporter and the 
owner.) Owner: “Well, we’ve had good 
business since midnight, we just don’t 





have any customers right now...” 
Hmmm. Are there some people out there 
who are resisting the notion that they 
‘must-have’ Windows 95? 

The newspaper tells us that Microsoft 
has arranged for America’s most 
famous landmark, the Empire State 
Building in New York, to be lit by 
floodlights in the Windows 95 colours. 
In London, Microsoft has bought up the 
entire day’s run of The Times newspa- 
per, complete with its Windows 95 
advertising supplement. The papers will 
be given away to readers, instead of 
sold. And in Sydney, there are plans to 
float a special Windows 95 barge on 
Sydney Harbour, accompanied by 
dancers performing in the street. 

The Microsoft ‘campus’ at Redmond 
has been turned into a circus. There are 
tents all around, and even a big ferris 
wheel. Right throughout the day televi- 
sion reporters are doing standups 
telling us how exciting it all is. But the 
real excitement comes at 11:00 when 


Jay Leno’ introduces’ Microsoft 
Chairman Bill Gates to make the offi- 
ae 






Even the local Wal*Mart store featured an advertisement 
for Windows 95, out front... 


cial launch speech. 

One shouldn’t be too rude about Bill 
Gates’ abilities as an entertainer. Just 
keep in mind that he was a fully quali- 
fied nerd before he hit the big time. 
Today he’s tossing jokes back and forth 
with Leno, and, yeah — he’s not too 
bad. The two have obviously hit it off. 

The next day’s paper brings a front- 
page photo of some people dressed in 


circuit boards and wires, with computer. 


monitors where their heads should be. 
They are ‘high-technology’ people cele- 
brating the launch of Windows 95. And 
above them is a banner headline: 
“Windows 95 — The Launch: Microsoft 
party is just a pause’. 

This will be interesting to those peo- 
ple who bought Windows 95 yester- 
day, because today it is already on the 
road to obsolescence. 

We are told that Microsoft is well into 


a project called ‘Memphis’, a replace- 
ment for ‘Chicago’ which was the code 
word for Windows 95. The hype is 
already flowing about the new features 
of Memphis; we won’t repeat it all here, 
since you ve probably already seen it in 
computer magazines. However it looks 
like the most significant part will be 
speech recognition. At long last you'll 
be able to swear at Windows effective- 
ly when you get that ‘unrecoverable 
application error’. 

By now the Microsoft steamroller 
behind Windows 95 is beginning to run 
out of puff. Ecstatic reviewers are hav- 
ing second thoughts. One guy says “It 
runs like Macintosh. If I wanted a 
Macintosh I’d buy a Macintosh!” 

Another comment: “Yes, it’s an 
improvement (over Windows 3.1), but 
there’s too much hype”. And from one 
other reluctant consumer, when asked 
what he knew about Windows 95: 
“Well, let’s see. I know it’s something 
to do with Microsoft, and that it’s going 
to be a big deal for them, and that Bill 
Gates will make another couple of bil- 
lion on it, and that maybe it 
will create some new jobs. 
So I guess it’s a good thing.” 

Some new jobs. Microsoft 
is part of Seattle’s lifeblood, 
so all the attention heaped on 
Windows 95 by Seattle’s 
media is probably quite justi- 
fied. But the national hype? 
And the worldwide hype? A 
breathless Earth was even 
advised that the very first 
person on the planet to buy 
Windows 95 was in New 
Zealand. How about that, 
Kiwis — you’re famous! 

Just to set the record straight, noth- 
ing in this column should be con- 
strued as criticism against Windows 
95 or Microsoft. Windows 95 works, 
and Microsoft did what a man’s gotta 
do: promote its product. It’s obvious 
that they are very adept at it, and 
everyone in their public relations 
department should have had a nice 
pay rise by now. But what astounds 
me is how the world’s media got 
sucked in so completely! 

As for me, I celebrated the release of 
Windows 95 by cooking up a new 
scheme of accessing the Internet, 
through the latest ‘PPP’ standard, using 
MS-DOS (no Windows). It’s a modifi- 
cation of the Pocket Packet TCP/IP soft- 
ware, hacked around to make it work 
through a phone line instead of a radio 
link. There is still a lot of personal satis- 
faction in beating the system. + 
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TECHNOLOGY LEAP 
IN NEW VAF SPEAKERS 


Although its ‘DC Series’ of locally designed and manufactured kit loudspeaker systems has been 
very well received by the hifi industry, South Australian firm VAF Research has now gone one 
better again. Its new Ultra-DC range achieves even more impressive performance, largely by tak- 
ing advantage of an innovative new ‘physical low pass filtering’ technology developed by VAF’s 
founder and chief designer Philip Vafiadis. 


by JIM ROWE and ROB EVANS 


There’s no holding back SA loud- 
speaker system designer Philip Vafiadis 
and his firm VAF Research, it seems. 
Not content with the considerable suc- 
cess achieved by their ‘DC Series II’ kit 
hifi speaker systems, they’ve now come 
up with a range of ‘Ultra DC Series’ 
models, delivering even more impres- 
sive performance for only a small pre- 
mium in cost. And although they aren’t 
intended to replace the existing DC 
Series II systems (which remain cur- 
rent), the performance/cost ratio deliv- 
ered by the new models must inevitably 
have an impact on these — as well as the 
systems from quite a few other makers. 

VAF’s DC Series II models were 
released early last year, you may recall. 
Louis Challis gave the DC-7 MkII a 
very favourable review in our April 
1995 issue, while we gave an overview 
of the series as a whole in the May issue. 
Basically we found them most impres- 
sive, with a performance that compared 
very well with commercial systems cost- 
ing considerably more. This made them 
of great potential interest to anyone 
wanting to achieve ‘audiophile’ perfor- 
mance on a restricted budget. 

It’s therefore not surprising that since 


their release, the DC Series II models 
have apparently been very popular — 
not only in the Australian market, but 
overseas as well. Significant numbers 
have now been sold to Singapore, while 
a large US distributor is launching them 
into the North American market this 
month. VAF’s reputation and success, as 
a designer and manufacturer of high 
quality but affordable hifi speaker sys- 
tems is steadily growing. 

But Philip Vafiadis is not one to rest 
on his laurels. In fact like all of the best 
speaker designers he admits (somewhat 
reluctantly) that his work is driven more 
by an ongoing ‘passion’ for improved 
sound reproduction, rather than a desire 
to be a successful business entrepreneur. 
He has been pursuing the goal of ‘an 
even better speaker system’ ever since 
he was back in his teens, and his success 
to date doesn’t seem to have changed 
that quest. 

Even before the DC Series II went into 
full production, it seems, he was work- 
ing on another idea — a way to achieve 
a much smoother overall performance 
from any speaker system, by using what 
he describes as ‘physical low pass filter- 
ing’. After a lot of testing and analysis 





Fig.1: Our measured frequency response for the Ultra 2, above 600Hz. Although 


there are a few minor variations, it is much smoother than the DC-2 model. 
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this has now been achieved, and the 
results turned out to be so impressive 
that VAF has patents pending on the 
technology involved. 

Although the new physical low pass 
filtering technology can actually be 
applied to sound sources other than 
loudspeakers, and also to speakers other 
than the popular moving-coil/cone vari- 
ety, it’s mainly in this area that it has 
been tested to date. And it was because 
the technology allowed such a signifi- 
cant improvement to be achieved in the 
performance of their existing bass/ 
midrange drivers that VAF decided to 
come out with the new Ultra system 
models, based on it. 

Although Mr Vafiadis is understand- 
ably somewhat cautious about revealing 
much detail of the technology, until they 
have full patent protection, he has 
explained the basic concept to us in gen- 
eral terms and as applied to a loudspeak- 
er. Essentially it involves a special 
tapered cylindrical structure extending 
from the front of the centre magnet pole- 
piece, on the axis of the voice coil and 
cone. The protrusion is_ currently 
machined from acetal plastic, selected 
for its acoustic properties. 

At the far end of the protrusion is 
attached a larger-diameter cap of the 
same (or a different) material, with a 
carefully designed shape and profile. 
Typically it may be a disc with a diame- 
ter around 50% of the effective cone pis- 
ton diameter. The rear surface of the cap 
is also covered with acoustically 
absorbent felt. 

By careful design of this structure, 
VAF has been able to make it act as a 
selective low-pass acoustic filter, act- 
ing upon the sound energy generated 
by the speaker. It has virtually no 
effect at lower frequencies, but begins 








to absorb more and more of the energy 
once the system’s acoustic ‘corner fre- 
quency’ is reached. 

But how can this be used to improve 
the overall performance of a speaker 
system? Well, all loudspeaker cones — 
even those in the most elaborate and 
expensive drivers — tend to “break up’ 
and develop high-order resonant modes 
of vibration at higher frequencies. This 
introduces all manner of peaks and dips 
in a driver’s high-end response, along 
with various kinds of distortion. That’s 
why, for the best results, it’s necessary 
to use two or more drivers to cover the 
complete audio spectrum. In theory at 
least this allows each driver to handle 
only the frequencies where it operates 
correctly as a ‘piston’ — with an elec- 
trical filter or ‘crossover’ network 
dividing the bands of signal frequencies 
among them. 

The problem is that the design of a 
crossover network always tends to 
involve fairly significant compromises. 
Separating the bands of frequencies 
effectively can require a complex cir- 
cuit, and the more complex the circuit 
the harder it is to stop it from introduc- 
ing distortion, phase shifts and spurious 
responses of its own. 

A ‘two-way’ system with only two 
drivers (woofer and tweeter) tends to 
involve fewer of these compromises 
than one with three drivers, but still 





isn’t easy. Very careful selection of dri- 
vers, together with a lot of skill and 
experience is needed to achieve a 
smooth overall response, combined 
with low distortion. 

The ‘crossover’ region is particularly 
critical, because for best results the out- 
put of the woofer needs to be reduced 
rapidly as soon as its cone begins to 
depart from correct ‘piston’ operation. 
At the same time, the output from the 
tweeter must be increased at the same 
rate, and with as little relative phase shift 
as possible, if the overall response is to 
remain smooth and ‘clean’. With many 
woofer and tweeter combinations this 
can be almost impossible to achieve. 

VAF’s physical low pass filter tech- 
nology can help in this situation, in a 
number of ways. Its effect is fairly com- 


plex, but one function is to achieve some 


of the necessary roll-off of the woofer 
output at high frequencies acoustically, 
which allows the electrical crossover 
network to be simplified. It provides an 
additional means of controlling not only 
crossover frequency, but also the dri- 
ver’s Q in the crossover region. 

By providing additional damping and 
suppression of higher-order resonances 
in the woofer cone, it can also extend the 
useful range of the woofer and bring it 
‘closer’ to the optimum range of the 
tweeter — reducing the demands on the 
crossover network and also making it 
less of a compromise. The nett result is a 
simpler network, fewer phase shift prob- 
lems, a smoother response in the transi- 
tion region and lower distortion. 

Now let’s look at two of the new. 
Ultra DC Series systems, to see how 
VAF has been able to take advantage 
of this new technology. 


The Ultra 2 


The Ultra 2 is a compact two-way sys- 
tem intended for use in high quality 
audio systems where accuracy and real- 
ism are required at comfortable listening 
levels, on a limited budget. It is also 
very suitable for use in the ‘surround’ 
channels of very high quality home cin- 
ema systems. 

Measuring only 400 x 268 x 180mm 
overall, each Ultra 2 enclosure uses a 
VAF proprietary 130mm woofer fitted 
with the new physical low pass filter 
technology, teamed with a proprietary 
‘double chamber’ 25mm _ precision 
ground metal dome tweeter fitted with 
VAF’s Hypersoft damping. The enclo- 
sures themselves are filled with what 
VAF describes as ‘second generation 
Special Hypersoft’ damping foam, 
claimed to offer improved control of 
internal reflections and further optimise 
low-end response. 

The simplified electrical crossover 
network in the Ultra 2 features resin- 
bound air cored 1% tolerance inductors 
wound from very heavy gauge wire, and 
close tolerance capacitors and resistors. 
It is claimed to provide sophisticated 





Fig.2: The measured frequency response for the Ultra 7, above 500Hz. As you 
can see, it is remarkably smooth and well balanced. 
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shaping of frequency, phase and imped- 
ance characteristics. 

The rated frequency response of the 
Ultra 2 system is 45Hz - 20kHz +/-2dB, 
_ with a phase response +/-35° above 
200Hz. Nominal impedance is 8Q, with 
a sensitivity of 87dB/W/m. 
Recommended amplifier power is 20 - 
75W per channel. 

Note that although the overall 
dimensions of the Ultra 2 enclosures 
are roughly the same as those for the 
corresponding DC-2 Series II, the 
aspect ratios have been adjusted to 
make them less ‘narrow looking’. They 
also have a different finish and trim, 
with moulded top caps and bases 
(available in a range of colours and fin- 
ishes), and full wrap-around ‘socks’ of 
acoustically transparent cloth. The trim 
can apparently be changed quite easily 
at any time, if desired. 

The quoted introductory price of the 
Ultra 2 system (two enclosures) is $599 
for the kit version, and $699 for the fully 
assembled and tested version. 


The Ultra 7 


Like the existing DC-7 MkII, the Ultra 
7 system consists of two floor-standing 
enclosures, each a two-way system 
which teams two of VAF’s proprietary 
130mm woofers (in this case fitted with 
the new physical LP filter technology) 
with a single 25mm precision ground 
metal dome tweeter. The Ultra 7 is 
intended for use in high quality audio 
and home cinema systems, and offers 
easy loading for compatibility with a 
wide range of amplifiers. 

The Ultra 7 system enclosures are 
again broadly similar in overall size to 
the corresponding DC-7 Series II sys- 
tem, although the proportions have 
again been adjusted to make the new 
enclosures less narrow looking and more 
stable — they measure 900 x 268 x 
180mm (H x D x W). They also use the 
new trim system. 

The enclosures of the Ultra 7 system 
are again filled with improved Special 
Hypersoft damping foam, but feature an 
angled internal bracing system which 
combines with the damping foam to 
function as a tapered, closed-end lossy 
transmission line for better control of 
internal reflections. The _ electrical 
crossover network again uses 1% toler- 
ance resin-bound air cored inductors 
wound from heavy gauge wire, and 
close tolerance resistors and capacitors. 

Rated frequency response of the Ultra 
7 system is 40Hz - 20kHz +/-2dB, with 


a phase response of +/-35° above 
200Hz. The nominal electrical imped- 
ance is again 8Q, while the sensitivity 
has been increased (compared with the 
DC-7 MkII) to 91.5dB/W/m. 
Recommended amplifier power rating is 
20 - 100W per channel. 

The quoted introductory price for the 
Ultra 7 system (two enclosures) is $799 
for the kit version, or $999 fully assem- 
bled and tested. These prices are only 
$50 above those for the existing DC-7 
MkII system, although Philip Vafiadis 
stresses that they probably won’t be able 
to hold them at this level for long. 





A close up view of one of VAF’s new 
models, showing the ‘physical low 
pass filter’ device in the centre of the 
woofer driver. It simplifies crossover 
network design, and also extends the 
woofer’s effective frequency range. 


What we found 


When VAF very kindly provided sam- 
ple Ultra 2 and Ultra 7 systems for our 
evaluation, the first thing we were inter- 
ested in testing was the frequency 
response in the critical middle and high- 
er frequency region — the area where 
any benefits from the physical LP filter 
technology would be most apparent. 
And we certainly weren’t disappointed. 

Tested with our IMP system, the 
smaller Ultra 2 system turned out to 
have a very smooth and _ balanced 
response. As you can see from the plot 
(Fig.1), it was within +/-3dB from 
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600Hz to above 20kKHz, with no worry- 
ing anomalies at all. A very nice 
response, in fact. : 

When it came to measuring the 
response of the Ultra 7 system, though, 
the results were even more impressive. 


-In fact it proved to be remarkably 


smooth, as you can see (Fig.2), with 
only gentle deviations and well within 
+/-2dB from below 500Hz to above 
20kHz. Frankly this is the smoothest 
mid/high end response from a speaker 
system that we’ve ever measured, and it 
shows a very clear improvement over 
the DC-7 MkII, which does exhibit a 
small but noticeable 6dB dip at 3kHz in 
the crossover region. 

The other thing we noticed straight 
away with the Ultra 7 system was its 
increased sensitivity over the DC-7 
MkII. Over the middle frequency range 
in particular, it’s at least 2dB more sen- 
sitive than the DC-7 — presumably 
another benefit of the physical LP filter 
technology. As well as making the sys- 


tem more suitable for use with modest- | 


power amplifiers, it also tends to give 
the Ultra 7 better overall balance (the 
DC-7 MkII is slightly ‘top heavy’). 

We also tried measuring the low-end 
response of both systems, using both 
IMP and LMS. This isn’t nearly as easy 
as measuring the middle and high-end 


response, of course, and like many other — 


‘indoor’ measuring setups ours isn’t 
capable of giving truly clear-cut and 
unambiguous results. However both sys- 
tems gave a very good account of them- 
selves, with the Ultra 2 quite consistent- 
ly showing a gentle sag of about 4.5dB 
around 200-300Hz, a small peak around 
90Hz and a slow rolloff below that — 
with very useful output down to about 
45Hz, which is impressive for a system 
of this size. The Ultra 7 seemed to have 
much the same performance, although 
with a more pronounced dip (about 6dB) 


around 150-200Hz, again a small peak — 


at 90Hz and a slower low end rolloff — 


with useful output down to about 40Hz. — 


We can’t be positive that the apparent 
‘dip and peak’ were not at least partly 
due to measuring artifacts, though, espe- 
cially with the Ultra 7. Getting a reliable 
measure of the bass performance of this 
kind of bass reflex system, with two dri- 
vers, iS not easy. 


We also measured the electrical | 


impedance of the two systems, as you 
can see from Fig.3. Both appear to have 


less variation than the corresponding DC | 
Series MkII models, with the Ultra 2. 
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Fig.3: The measured impedance plots for the Ultra 2 ae ae a oa Ultra 
7 (dotted, lower curve). Both vary less than the corresponding DC models. 


3002 over most of the spectrum and 
only dipping to about 5.5Q briefly at 
about 5.5kHz. 

The Ultra 7 has a minimum of 4.5Q 
at about 300Hz and maxima of around 
15Q at 80Hz and 1500Hz. Although 
the curve looks a little odd in the 
crossover area, there’s nothing there 
that should cause any concern. In fact 
both systems should be remarkably 
‘amplifier friendly’. 


Listening tests | 


For our listening tests, in a typical 
‘domestic lounge room’ environment, 
we first tried the smaller Ultra 2 system. 
This gave a very nice account of itself, 
with a particularly smooth and balanced 
sound on virtually every kind of pro- 
- gramme material. Its bass response was 
most impressive, for such a small sys- 
tem, and the improved middle register 
now mates well with the quite excep- 
_ tional high-end performance of VAF’s 
dome tweeter. The transient response 
was very clean, and we couldn’t really 
detect any audible distortion. 

Not surprisingly, though, the Ultra 7 
System was even more impressive, with 
an exceptionally smooth and ‘transpar- 
ent’ sound on every kind of material we 
_ tried — solo vocal and full choral works, 

string/brass/wind instrumental, full 
_ orchestral and so on. We were particu- 
larly impressed with the stability of its 
stereo imaging — a good indicator of 
the absence of ‘funnies’ in the disper- 
sion and/or phase response, especially in 
the mid range. The sound was also very 
well balanced, with no real evidence of 
that dip-and-peak that seemed to be pre- 
sent in the measured bass response... 


The transient response also seemed 
to be exceptionally clean and accurate, 
and again we couldn’t detect any audi- 
ble distortion. : 

The existing DC-7 MkII system is 
already an excellent performer, so the 
new Ultra 7 with its much smoother mid 
range and better overall balance can now 




















Complete Kits 
DC-1MKII Micro $299 
Ultra DC-1 MKIl must be heard to be believed $349 
DC-2MKIl compact monitor used by the ABC $499 
Ultra DC-2 compact sound at its best $599 
DC-5MKIl compact point source array $605 
DC-6MKIl centre channel $349 

DC-7MKIl compact floor standing $749 

Ultra DC-7 truly exceptional $799 

DC-9MKIl large 5 driver array $995 

Signature I-51 no compromise compact $1698 
Signature 1-66 absolute accuracy $3799 

IB-3 micro servo active subwoofer $999* 

IB-6 compact servo active subwoofer $1499* 

IB-X no compromise subwoofer $1999* 

(*available only fully assembled) 
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The Best 


Winning an "Audio system of the year Award" at the ‘95-96 
Sound & Image Awards, VAF loudspeakers are arguably the 
finest in their price range in Australia today. 

For instance, Electronics Australia's evaluation of the new 
Ultra 7 speaker system, stated; 
mid/high end response from a speaker system that we've 
ever measured." 

Whether your interest is home theatre or superior quality 
sound only, all VAF loudspeakers offer natural and tonally 
accurate responses, ‘walk in’ sound stages, realistic dynamics 
and low distortion at all frequencies. 

VAF loudspeakers have already received five ‘best buy’ 
reviews to date and are used by professionals such as the 
ABC. All VAF loudspeakers are available only directly trom 
VAF in kit form or fully assembled. To find out what all the tuss 
is about, phone Free call 1800 818 882. 


Finish your own symphony! 


Ar 
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only be described as exceptional. 
By the way, we also liked the new 
styling of the Ultra models, with their 


more balanced aspect ratio and tidy 


wrap-around grille cloth trim. However 
some hifi enthusiasts may find them a 
little frustrating, as you can no longer 
‘unclip’ the grilles to display the drivers. 

In short, then, and judging from 
these two sample systems, VAF seems 
to have achieved quite a significant 
breakthrough with its new physical LP 
filter technology and the Ultra Series 
it has made possible. Both the Ultra 2 
and Ultra 7 systems show significant 
advances over the. corresponding 
models in the DC Series MkII range, 
and are now very nice loudspeaker 
systems indeed. 

Even more than before, they surely 
represent an excellent choice for anyone 
seeking to achieve ‘audiophile’ perfor- 
mance on a restricted budget. In fact 
from our experience, you’d have to 
spend considerably more to achieve 
even comparable performance. 

Further information on any of the 
VAF Ultra Series models is available 
from VAF Research at 291 Churchill 
Road, Prospect 5082 (or PO Box 380, 
Greenacres 5086);. phone (08) 
269 4446, or fax (08) 269 4460. + 
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"this is the smoothest 


VAF Research Pty Ltd 

291 Churchill Road Prospect 
South Australia 5082 

Ph 08 269 4446 Fax 08 269 4460 
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Video & Audio: The Challis Report 
The Bose ‘Auditioner’, and — 
100 Years of Applied Acoustics 


ToA Blueprint 


Then, using 
Bose's 
revolutionary 
Auditioner™ system, 
the project team 
» hears precisely how 
the environment 
will sound before 
_ construction begins. 





From the 
architectual 
drawings, an 
acoustically accurate 
model is made using 
Bose s Modeler” 
design program. 


This month, Louis Challis had the opportunity to attend a demonstration of Bose Corporation’s 
new Auditioner, a computer modelling and simulation system for auditoria and other acoustical 
environments. Acoustical engineering is his primary area of expertise, of course, and he was 
struck by the significance of this develooment — which comes almost exactly 100 years after the 
‘birth’ of the modern science of applied acoustics... 


Imagine a scene a century ago, in which 
a young, brilliant and resourceful university 
lecturer stood inside a newly completed 
lecture theatre which had proved to be vir- 
tually unusable, because of the persistence 
of the sound whenever a lecturer attempt- 
ed to address his classes. The lecturer was 
Wallace Clement Sabine. The year was 
1895, and the time at which this scene 
occurred was typically between 2.00am 
and 4.00am, five nights per week. 

Sabine, with one assistant, would stand 
in the lecture theatre and perform strange 
measurements involving a series of organ 
pipes, a stop watch, and with just his 


ears as the instrumental detector to assist 
him during those ungodly hours. The 
location of the measurements was the 
Fogg Art Museum’s lecture theatre, at 
Harvard University. 

When | first read Sabine’s collected 
papers on acoustics in 1966, | too had been 
performing somewhat. similar measure- 
ments at 2.00am. Whilst Sabine was forced 
to perform his measurements to avoid the 
noise of tramcars, my unwanted source of 


- noise was overflying aircraft at Rockdale, in 


southern Sydney. 
When | read about Sabine’s work, | 
experienced a feeling of ‘deja vu’. 


12 ELECTRONICS Australia, January 1996 


. Thereafter, apart from both of us being 


involved in acoustical measurements, all 
similarity ends. 

Sabine’s intrepid research work resulted 
in a new and exciting technology. Sabine 
was the father of modern acoustics, and the. 
theories and principles which he devel- 
oped impinge on each of us, and our lives, 
on a daily basis. 

Sabine accepted the challenge of the task 
he was given with zeal. Whilst a lesser man 
might have been satisfied with ‘partial cor- 
rection of the problem’, Sabine broadened 
the task to include two other lecture the- 
atres which displayed similar problems. 








More. significantly, realising the need for 
additional data, Sabine also chose _ to 
include a constant temperature room 
located at the Jefferson Physical Laboratory 
and another lecture room which displayed 
‘tolerable acoustics’, into the array of 
rooms whose performance characteristics 
he measured. 

It is only when’ one compares 
Sabine’s equipment with that which almost 
any acoustician would use today to analyse 
similar problems, that one begins to under- 
stand the paucity of the resources that 
Sabine brought to bear at that time. 

Sabine used four organ pipes (with 
solenoid activated switches), a 
constant pressure air supply, a 
stop watch, and his ears. Yes, 
he used his ears as the detec- 
tor to identify when the rever- 
berant sound energy in each of 
the rooms decayed to the point 
of ‘inaudibility’. 

It is only when you read 
what Sabine wrote about his 
studies, and extend that read- 
ing to encompass what other 
contemporaries wrote about 
his work, that you realise 
how great and rare an ability 
he displayed. : 

His greatest strength lay in 
that, having examined a compli- 
cated situation in which he cor- 
rectly identified the problems, 
he was able to develop practical 
solutions. Those solutions in 
turn ultimately opened the door 
to both his, and subsequently 
our understanding of the funda- 
mental principles involved. 

Sabine immediately recog- 
nised the importance of good 
hearing, as well as the need to 
be able to both identify, and 
preserve the frequency balance 
in such environments. His 
understanding of the need to 
exclude extraneous noise from the rooms 
in which he performed his evaluations was 
extremely perceptive. His understanding of 
the importance of maintaining an appropri- 
ate signal to noise ratio for his test signals 
ultimately proved to be the most critical 
factor in his studies. In the absence of all of 
those elements, he would never have been 
able to perform valid measurements. 

Now Sabine was not just a good physicist 
— more significantly, he was the first archi- 
tectural acoustician who was able to logi- 
cally apply scientific principles to his design 
studies. His pioneering work was immedi- 
ately recognised in Boston. 

In 1900, he was commissioned to assist 
the architects in the design of the new Boston 
Music Hall. For those of you who have not 
been to Boston, or have not read books 
like Beranek’s Music, Acoustics and 
Architecture, you would be unaware that the 
Boston Music Hall is acclaimed as being one 
of the best concert halls in the world. 


In the first half of this century, between 
1900 and 1950, architectural acoustics 
came of age. We not only saw the devel- 
opment of sound level meters with A, B 
and C-weighting networks, but also saw 
the development of octave band analy- 
sers, level recorders, amplifiers, loud- 
speakers, electronic oscillators, and even 
cathode-ray oscilloscopes. 

During that 50 year period were found- 
ed the three major companies which 
dominated the field during the next 50 
years. 

Those companies were in order of cre- 
ation and importance, General Radio and 





Hewlett-Packard in the USA, and Bruel 
& Kjaer in Denmark. 

If one excludes Sabine’s momentous 
work. between 1895 and 1900, the second 
world war, nearly 50 years later, provided 
more impetus for applied acoustical 
research than any other single factor during 
that 100 year period. The war (and the sub- 
sequent creation of the United Nations) 
resulted in the creation of many illustrious 
firms, the most notable of which was Bolt 
Beranek & Newman, who were also locat- 
ed in Boston. 

During the second half of the century, 
from 1950 to the present, the study of 
acoustics came of age. More significantly, 
the commercial, educational and environ- 
mental facets of acoustics suddenly 
assumed a prominence that would have 
even staggered Wallace Clement Sabine. 
During the first half of this century, Sabine 
pioneered the technique for carrying out 
two dimensional acoustical modelling. 


the acoustics 
of the new Parliament House in Canberra, he used this 
‘scaled down’ speaker system to generate sounds at 10 
times normal frequencies. It covered 1-80kHz, +/-6dB. 


During the second half of this century, 
three dimensional modelling using careful- 
ly scaled models of auditoria and impor- 
tant buildings, gained technical promi- 
nence — particularly in the period 1950 
to 1980. Important auditoria like the 
Concert Hall and Opera Hall at Sydney’s 
Opera House, made use of scale model 
testing. The evaluation procedures were 
both slow and tedious. More significantly, 
they were fraught with innumerable tech- 
nical problems. 

The underlying principle was based on 
scaling the test frequencies used (as well as 
the absorption coefficients), to match the 
scaling factor of the model con- 
structed. Thus by way of exam- 
ple, if you chose a model whose 
dimensions were 1/10th of those 
of the proposed chamber, your 
test frequencies would be scaled 
up by a factor of 10:1. Even 
though there were innumerable 
problems and frequent pitfalls 
involved in performing an analy- 
sis of a future building with an 
acoustical scale model, it offered 
the only effective and analytical 
procedure available at the time. 

Relatively few acoustical engi- 
neers ever get the chance to 
undertake a scale modelling 
program for a major auditorium. 
| guess | am one of the more for- 
tunate ones, as | was given the 
opportunity when | was appoint- 
ed as the acoustical engineer 
for the New _ Parliament 
House, Canberra. 

Titles are fine, however when 
a monumental project is dished 
up with unrealistic deadlines, the 
pleasure and the excitement 
soon turns into a monumental 
headache. The client insisted 
that the architectural studies and 
the refinements of the acoustical 
design had to be completed 
within three months. 


New approach 


Faced with what appeared to be an insu- 
perable problem, | set aside the then ‘cur- 
rent practice’ and its related measurement 
technology, and in effect invented a new 
way of performing acoustical modelling. | 
described it as ‘computer controlled 
acoustical scale modelling’. Whilst other 
acousticians and engineers used tape loops 
and multi-speed tape recorders to labori- 
ously re-analyse their scaled acoustical 
data, | decided that approach was ‘strictly 
for the birds’. The time required to extract 
the critical data by that approach, was any- 
where from one to five days for each dif- 
ferent variant of the model. 

The approach that | adopted would 
probably now be described as_ being 
close to the ‘cutting edge’ of new 
technology, circa 1981. | decided to build 
a 576KB digital memory, which provided 
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392K of 12-bit resolution data storage. 
With a 400kHz sampling frequency | 
could store approximately one second of 
acoustical data. 

| could then expand that data to 1/10th 
of the original sampling speed, and still 
achieve a commendable frequency resolu- 
tion — i.e., a nominal 18kHz bandwidth in 
the reduced speed mode. 

| set out to use the digital memory with a 
new Hewlett-Packard computer. That com- 
puter was already capable of controlling a 
new digital one-third-octave band real time 
analyser. With the addition of a spark 
source which was modified to accept com- 
puter control, | believed | would be able to 
use the real time analyser’s proprietary soft- 
ware to analyse the characteristics of the 
1/10th scale acoustical model. 


Minutes, rather than days 


What this system offered us was the abil- 
ity to analyse the characteristics of the 
model in a few minutes, rather than in a 
few days. More importantly, it provided us 
with the mechanism for processing the 
data, and simultaneously printing the 
graphed ‘report ready’ output onto a 
matching HP digital plotter. 

Whilst | can now afford to gloss over the 
myriad of problems which we experienced 
in commissioning the system, it is still note- 
worthy that all the modelling studies were 
completed within the restrictive three- 
month period, and the ‘fast track’ design 
process was neither impeded nor preju- 
diced by our efforts at that time. 

Relatively few people realised that | was 
neither satisfied, nor content to just per- 
form testing and present the client with the 
results. | realised that the multitude of 
graphs and tables would have no real sig- 
nificance or meaning to most of those who 
would read it. 

| felt that further refinements in the test- 
ing procedure were essential. | believed 
that those refinements should provide the 
client with an appropriate impression of 
the quality of sound for each model vari- 
ant evaluated. 

The approach | adopted was to record 
the voice of a staff member whilst he read 
the text of an act of parliament. That signal 
was then scaled up in speed/frequency by a 
factor of 10 using a Kudelski Nagra IVSJ 
instrumentation recorder, and replayed 
into the model. 

In order to reproduce the re-scaled 
sound, | constructed an unusual two-way 
loudspeaker, using a Philips mid-range dri- 
ver and a Technics Leaf tweeter (Type 
10TH 1000). 

With an appropriate crossover network, 
the miniature speaker system was capable 
of faithfully reproducing the scaled fre- 
quencies to cover the range from 1kHz to 
80kHz, +/-6dB. 

The sound produced in the model was 


then recorded with a miniature Bruel & 
Kjaer 1/4” microphone, type 4136, and 
its signal was then recorded by the digi- 
tal memory. 

The final step involved replaying the 
sound at 1/10th the recorded speed onto a 
cassette recorder, for the client’s subse- 
quent audition. 

During each stage of the modelling pro- 
gram the reproduced speech from the 
modelled loudspeaker was recorded at var- 
ious critical points within the model. When 
the client and the architects ultimately 
heard the tape recordings, they were able 
to assess the quality of the sound, and give 
their approval for the design concept. 

At the time, | considered this approach 
to be a technical break-through. In the 
ensuing period, | would now describe it as 
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either the cost or the complexity of the 
tasks which | had successfully completed 
during that decade. The Yamaha acousti- 
cal analysis programs displayed an exciting 
innovative perception of the technical 
issues involved, and gave that company a _ 
decided advantage when offering their 
proprietary hardware for evaluating the 
performance characteristics of various 
new auditoria in Japan. 

Yamaha decided not to market their soft- 
ware, and the advantage was strictly ‘in- 
house’. Around about the same time | 
learnt that a Norwegian group had devel- 
oped a software package which achieved 
similar results, which anybody with enough 
money could purchase. The complete pack- 
age proved to be far too expensive, and very 
few people were prepared to purchase it. 





Danny Neuman, one of Louis Challis’ associates, shown adjusting a micro- 
phone inside the 1/10th scale model for the Representatives Chamber of new 
Parliament House, during the acoustic modelling. 


just another milestone in the development 
of acoustical philosophy and technology. 


Gives perspective 

You may wonder why | bother to 
account my distant past, in the midst of 
what started out to be a conventional 
technical review. Well frankly, it provides 
a historical perspective for the main sub- 
ject of this article. 

In 1989, following the successful com- 
pletion of New Parliament House in 
Canberra, | decided to visit the Yamaha 
Acoustics Laboratory in Hamamatsu, Japan. 
To my surprise, | discovered that a team of 
dedicated acoustical engineers had recent- 
ly developed a computer modelling proce- 
dure for large auditoria. That program 
could analyse auditoria without the need 
to construct a scale model and generate 
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Enter Bose... 


Enter centre stage Bose Corporation, 
who were aware of what Yamaha and the - 
Norwegians had developed. More impor- 
tantly, they learned through the ‘grapevine’ 
that at least two of their most prestigious . 
competitors were developing similar pro- 
grams. The year was 1986, and Bose decid- 
ed to develop a program which they ended 
up calling the Bose ‘Modeller Design 
Program’ (MDP). 

Unlike their competitors, who started 
out with the idea that their programs were 
marketable, Bose started out with the dia- 
metrically opposite viewpoint. The Bose 
concept was that the MDP should be 
available to assist any, or all prospective 
professional users. 

Unlike the competing programs, its most 
important feature was its fundamental and 








straightforward ability to graphically 
model any room or space. Each surface of 
that space could be sub-divided into 
areas, with acoustical characteristics con- 
forming to those from which it would be 
constructed, or which would be added to 
it after construction. 

To further simplify that task, the program 
already contained a database with a wide 
range of conventional, reflective and 
absorptive materials. 

Having drawn the plan and each of the 
elevations of walls or views of the ceiling of 
your modelled space, you would then 
select the materials. By nominating the 
sound absorption characteristics of each 
sub-surface on that wall, floor or ceiling, 
the program would then compute the fol- 
lowing characteristics: 

1. Reverberation time. 
2. Speech transmission indices, including an 
array of different parameters. 





With the right data, you could rapidly 
determine (acoustically model) the fre- 
quency response of nominated loudspeak- 
ers at any point in any room. 

The early version of the MDP proved to 
be extremely ‘user friendly’. Bose chose to 
use an Apple Macintosh computer in pref- 
erence to a DOS based computer. That of 
course was no accident. At that time (and 
even now) the Apple Macintosh based 
software and hardware, are generally supe- 
rior for graphical analysis of this type, 
when compared with the competing DOS 
or Windows based software and hardware. 

At the time of the initial release of its 
MDP, Bose had relatively few PA type 
loudspeakers which were ‘fit for purpose’. 
As a result, Bose had qualms about incor- 
porating design data for their competitor’s 
products. By the same token, it’s equally 
possible that the competitors may well 
have had similar qualms about providing all 


Another view of Mr Neuman in the model, this time positioning the special 
scaled down speaker system used to generate test signals at 10 times normal 
frequencies. It used a Philips mid-range driver and Technics leaf tweeter. 


3. The sound pressure level and point 
response for sound generated by a nomi- 
nated single loudspeaker, or an array of 
specific loudspeakers positioned any- 
where within that space, for any nominat- 
ed listener position within that space. 

4. The sound intensity plot for one or more 
arrays of loudspeakers positioned at any 

location or locations, within that space. 
The only catch with the original MDP 

versions, and all subsequent versions up 
to 4.0, was the paucity of data on loud- 
speakers from competing manufacturers. 

Obviously, if one were to nominate one 

or more combinations of loudspeakers, 

and particularly if they were Electro- 

Voice, Altec Lansing or JBL speakers, you 

would need accurate, extensive and 

appropriate data for the computer model- 
ling to be useful. 


the relevant data on their loudspeakers, to 
an up and coming competitor. 

In the ensuing period, it would appear 
that two issues wrought changes in 
Bose’s original philosophy. The first 
appears to have been the result of their 
competitor’s reticence in providing Bose 
with explicit and accurate performance 
data on their products. The second, and 
| suspect the equally compelling factor, 
was Bose’s subsequent reluctance to pro- 
vide data on products which were not of 
their manufacture. 

Even when taking into account the inac- 
curacies that could devolve from inappro- 
priate specification of absorptive materials, 
and misapplication of the data provided, 
the early MDP proved to be reasonably 
accurate and convenient. Subsequent ver- 
sions proved to be substantially better, as 


user feedback resulted in the development 
of new features, and new or enhanced 
‘user-friendly’ routines. 

Anybody who used Version 4.1 or 4.2 
would have to acknowledge that the speed 
with which a problem could be analysed, 
shamed any other conventional computa- 
tional or computer based procedure avail- 
able to them. 

In the early 1990s, a number of Bose’s 
competitors had also developed competing 
computer software intended for basically 
the same purpose. A number of those man- 
ufacturers started to aggressively market 
and/or distribute those programs. In 1991 
and 1992, | evaluated two competing pro- 
grams. | soon formed the view that the 
Bose MDP was considerably easier to mas- 
ter, as it provided both the graphical and 
tabular results in a format which was easier 
to digest. 

Bose received copious feedback from a 
multitude of engineers and technicians 
who regularly used its MDP. They accept- 
ed the comments and criticism and pro- 
ceeded to substantially improve and mod- 
ify the program’s format. Alas, during this 
period, they progressively dropped refer- 
ences and data on competing products as 
soon as comparable Bose _ products 
became available. 

By mid 1989, Bose’s top management re- 
assessed their marketing strategy for profes- 
sional loudspeakers. They decided to 
become a major player in the global supply 
of PA systems. They all agreed that the 
MDP gave them a distinct marketing edge 
with design engineers, during the critical 
phase when .components were _ being 
selected for a system. 

They also acknowledged that the MDP 
gave them no perceived advantage with 
the technically untrained architect or facil- 
ity manager, let alone the developer who 
was frequently providing the cash. The 
key marketing issue foremost in their 
minds, was what could or should they do 
to convince the vacillating purchaser(s), 
that the system being proposed by Bose, 
was Clearly the best. 


New R&D project 


At that point they set up a new research 
team of five senior engineers, and a num- 
ber of peripheral engineers with the task of 
developing the ‘Auditioner Audio 
Demonstration’ system. 

The key people in the group were Dr 
Beckman, who was responsible for devel- 
oping the algorithms in the software; Chris 
Ickler, a senior physicist and project man- 
ager; and Ken Jacobs, who provided the 
conceptual vision and who _ ultimately 
developed the ‘schematic block diagram’ 
on which the system was ultimately based. 

The Bose ‘Auditioner R&D group’ were a 
skilled group of electronic experts in audio- 
engineering who broadened their skills to 
encompass architectural acoustics, and 
related aspects of speech transmission. Ken 
Jacobs’ proposals must have been viewed 
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as being audacious, and even possibly spec- 
ulative by the rest of the team’s members. 

The magnitude of the task must have 
been somewhat daunting, since what they 
were trying to do was model all the physi- 
cal, directional and acoustical characteris- 
tics of PA systems, whilst simultaneously 
replicating all the relevant architectural fea- 
tures of spaces in which the speakers would 
be placed. The program had to be able to 
provide the flexibility to position the loud- 
speakers anywhere within that 
space. It also had to provide the 
flexibility to position a listener at 
any other point within that 
space, and then modify the 
resulting sound field at that point 
to conform to what the listener 
would actually hear. 

During its development, the 
Auditioner system underwent a 
number of dramatic changes. 
The first developmental system 
was monstrous in size, encom- 
passing racks of equipment, in 
much the same way that the orig- 
inal Yamaha DSP processor 
(which now only requires one LSI 
chip) required two full 19” racks 
of equipment. 


Australian DSP 


The refinements in the design 
were materially assisted by 
Bose’s adoption of the Australian 
Lake DSP system, as a funda- 
mental component. Bose are full 
of praise for the Lake DSP sys- 
tem. They acknowledge that 
without it, the Auditioner system 
would not be nearly as good. 
As | subsequently learned, the 
Lake DSP card and the asso- 
ciated special LS! chips perform 
a number of critical functions. 

The DSP card provides special 
filters, and generates full bandwidth signals 
with a ‘latency’ of 1.5 seconds. The acousti- 
cal signal is provided from an _ external 
source which may be a CD player, tape or 
even a person speaking into a microphone. 
The Auditioner program and its DSP 
processor convert that signal into a two- 
dimensional signal which replicates a three- 
dimensional space. 

Not just any three-dimensional space, 
mind you, but the space that has been 
modelled with a revised Bose ‘Modeller’ 
software routine which contains a number 
of critical refinements — which as yet, have 
not been incorporated into the basic 
Modeller program. 

Bose were less than forthright in provid- 
ing information as to what those changes 
might be. They were unwilling to describe 
the program in more detail, nor to give 
any clues which might end up assisting 
their competition. : 


They were prepared to describe in gener- 
al terms how an engineer by the name of 
Morton Jorgenson was given the task of 
authenticating the accuracy and realism 
of the dynamic response of the Auditioner 
system. He apparently spent three or four 
months in assessing the dynamic 
response with impulse conversion tests, and 
inter-comparing with live A-B testing the 
Auditioner system in five different sized 
rooms, where he also evaluated the total 





The Bose Auditioner system uses this active speaker 
setup to create an accurate simulation of the sound 
which will be audible at any desired location inside the 
acoustic environment being modelled by the computer. 


system and room. The five rooms had rever- 
beration times ranging from a low of one 
second to a high of 4.5 seconds. 

He also evaluated loudspeakers with 
‘Qs’ or directional factors ranging between 
4-27. These tests were conducted with 
central clusters and distributed speaker 
arrays, and made extensive use of the 


intelligibility tests of the American 


Standard ASA S.3.2:1989 — which is sim- 
ilar to AS2822-1985, ‘Acoustics, Methods 
of Assessing and Predicting Speech Privacy 
and Speech Intelligibility’. 

Those of you who are familiar-with the 
speech transmission or speech intelligibility 
indices would be aware that for a PA system 
or speech communication system to be 
classified as ‘good’, normally requires an 
STl index of approximately 0.6 or better. 
The Auditioner allows you to compute that 
STI index, and to audibly assess its impact 
on speech or music transmission. 
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As the Auditioner system developed it 
became smaller, and with the availability 
of faster and (less expensive) Apple com- 
puters, the flexibility of the system 
improved immeasurably. 

It became possible to rapidly change 
speaker selections, speakers positions, 
directional pointing angles, and equally 
importantly the acoustical characteristics of 
a room, to assess the quality of sound at 
any position of one’s choice. As both a 
design and marketing tool, the 
Auditioner system has immense 
potential for Bose, as well as for 
its clients. 

Sixty Bose Auditioner systems 
were constructed to satisfy the 
firm’s current requirements, 
and 60 separate dedicated 
groups of operators were 
trained to use those systems. 
Obviously, if the wrong infor- 
mation were to be fed in, then 
the output would be simply a 
case of GIGO (garbage in, 
garbage out). 

With so much at stake both 
professionally and _ financially, 
Bose were not willing to allo- 
cate Auditioner systems to any 
regional or marketing office, 
except where a competent 
operator had been trained to 
use it. 

These systems were distrib- 
uted world-wide for evaluation 
purposes, and Australia 
received two for local use, with 
two additional systems for use 
in the near east. In order to be 
able to optimally use the sys- 
tem, the operator needed to 
understand the electronic as 
well as acoustical and electro- 
acoustic theory, all of which are 
of fundamental importance. 


The Auditioner 


The Bose Auditioner Audio 
Demonstration unit consists of a modestly 
sized box in which amplifiers and a sub- 
woofer have been incorporated. At one end 
is a chin rest on which the listener places his 
chin. On both sides of the chin rest, a small 
tweeter extends on an arm pointing towards 
the listener’s head. 

The Auditioner box is connected to the 
computer which is normally positioned on 
the table where the demonstration is per- 
formed. The computer is capable of dis- 
playing a wide range of information, the 
most significant examples of which are plan 
or two-dimensional perspective views of 
what you would be able to see in the mod- 
elled space from the selected position at 
which you are listening. 

The computer provides the ability to 
select a number of different positions at the 
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touch of a button on the keyboard (or 
through the use of the mouse). It is able 
to alter any one of the significant dimen- 
sional, positional or acoustical parameters 
with prior preparation, so as to provide 
rapid A-B comparisons. Those comparisons 
frequently encompass changes of speaker 
configuration or directivity, or even the lis- 
tener’s position, at a single key stroke. 

Bose Australia have recently used the 
Auditioner to model the quality of sound of 
various PA options for dozens of different 
auditoria and sporting venues. At the time 
of my visit to their office, they demonstrat- 
ed pre-prepared data for St Andrews 
Cathedral in Canberra. — 

Now as it happens, | have visited St 
Andrews Cathedral on a number of 
occasions. | am familiar with its visual 
attributes, and sadly, with its acoustical lia- 
bilities. | was able to compare the mod- 
elled sound quality for a single centrally 
positioned speaker array, with my memo- 
ries and clear recollections of the poor 
sound propagation within that worthy 
cathedral. The demonstration allowed me 
to position my ears at many locations 
within the cathedral. 

| was impressed by what | would 
describe as the realism of the modelled 
sound. | was equally impressed by the 
convenience with which | could re-posi- 
tion myself in that acoustical model, to 


assess the reproduced sound quality as - 


well as its speech intelligibility, with the 
similarity of sound that | had previously 
heard in the cathedral. : 

The Bose Auditioner is a bold and 
exciting milestone. It epitomises just 
how far acoustical theory and _ practical 
applied research and development have 
progressed, in a tad less than the 100 
years since Wallace Clement Sabine initi- 
ated his exciting first steps in practical 
applied acoustics. 

Bose Corporation are to be commended 
for what they have achieved in terms of a 
practical synthesis of wide ranging comput- 
er controlled DSP technology with funda- 
mental psycho-acoustic principles. This 
development constitutes another impres- 
sive milestone in the continuous quest for 
superior technology which provides us with 
new and more effective design and evalua- 
tion tools. 

Whilst neither you nor | will be here in 
the year 2095, it would be indeed a won- 
derful exercise in crystal ball gazing, to 
guess just how far or fast this technology 
will develop in the next century. 


Suggested further reading: 


1. Sabine, Wallace C. Collected Papers on 
Acoustics. Dover Publications, New 
York 1964. 

2. Beranek, L.L. Music, Acoustics & 
Architecture. John Wiley & Sons, New 
York 1962. 
























AUDIOPHILES! 


NEW PRODUCTS FOR 1995/96 NEW 
valve TESTER to test valves for balance, 
noise & distortion. Service available for 
$2.00/valve. Brand new and New old stock 
valves including Sovtek’s LZAX7WXT, 
6922, Mullard 12AT7 with gold pins, 
Svetlana 6550WB and many more. 
New Hybrid and All valve Triode. 
Integrated Amplifiers in preparation. 
Kit Digital to Analogue Convertor. 
Other products include: 
Kimber Caps and cables, MIT Caps, Cerafine 
Caps, Holco resistors, High Quality Valves, 
ALPS Pots, and many others. 


1995/96 Product Catalogue in preparation, 
send $1.00 stamp to reserve catalogue. 
PHONE & FAX: (03) 9807 1263 


CONTAN AUDIO 
37 WADHAM PARADE 
MT. WAVERLEY, VICTORIA 3149 
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RECYCLE CANS AND BOTTLES 










EVERY 
LTTE 


sELPS 


LIFE. BE IN IT 





LEGACY 


Vifa Tweeters and Midrange drivers: Was 
DI9TD-05-06 3/4 soft dome tweeter S55 


DIQAD-05-06 */4"metal dome tweeter $88 
D25TF-55-06 1" soft dome tweeter $74 
D25AG-35-06 1" metal dome tweeter $114 
D25SF-04-06 1" soft dome shielded tweet. $98 
D26TG-35-06 1" double chamber tweeter $114 
H25TG-35-06 1" soft dome horn tweeter $114 
H261TG-35-06 1" fabric dome horn tweeter $119 
MIOMD-39-08 4" coated cone midrange $99 
MI3MH-08-08 5" coated "Rolls Royce" mid $119 
D75MX-31-08 3" soft dome midrange $129 
Woofers with long life rubber surrounds: Was 
CI3WG-08-08 5" coated woofer - a legend! $99 
MI3SG-09-16 5" shielded woof. cast frame $148 
PI3WG-00-08 5" polycone woofer, cast $128 
PI7WG-00-08 . 6.5" polycone woofer $128 
PI7WJ-00-08 6.5" polycone woofer, cast $158 
MI8WO0-09-08 6.5" air dried cone, cast frame $149 


HOW TO ORDER: 
¢ Phone order with your Bankcard, Mastercard or View 
© Fax or post your order with your credit card details - or Post a money order or bank cheque. 
® Delivery charge: $10 per order Australia wide. Please allow one week for delivery. 

© Some items are limited - stock available only until sold. Order now! . 


M22WR-09-06 8" coated cone, cast frame 
M26WR-09-08 
M30W0-09-08 Top 12" woofer, cast frame 


Vifa Car Audio speakers and accessories: 
A20WG-00-08 8" two-way coaxial car speaker 


Peerless Speaker Drivers: 


811582 
811827 


821214 


831622 
831680 
831531 
831676 
831857 


$199 
$229 
$348 
Was 
$199 
D26NC-05-06 I" neodymium soft dome tweeter $99 
Flush mount cup or mounting wedge for D26NC 


10" coated cone, cast frame 


Was 
I" soft dome tweeter $45 

I" wide Angle soft dome tweeter $69 

"high quality dome midrange $139 
8" efficient high quality polycone woofer $149 
$148 
$169 
$249 
$298 


6.5" high quality polycone woofer 
10" polycone woofer 

10" high quality paper cone woofer 
12" CC line polycone woofer 


Dynaudio Drivers: 


Dynaudio 17W-75XL 17 cm woofer, 12 Ohms 
Dynaudio 24W-75 24 cm woofer, 4 Ohms 


$248 
$238 
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What's New in 


VIDEO and €@€CGDIO 





Compact, well priced 
mini hifi system 


Kenwood Electronics claims its new 
UD-213 mini system is ‘big on enter- 
tainment’, but conservatively priced 
with an RRP of $649. Finished in bril- 
liant ‘crystal cut’ translucent black, the 





UD-213 mini offers the same quality 
finish as its higher priced stablemate 
minis. It provides a two channel (2 x 
40W) stereo amplifier, five-band spec- 
trum analyser, graphic equaliser, double 
cassette deck, CD player, AM/FM stereo 
tuner, two way speaker system and infra 
red remote controller. Also inbuilt is 


Kenwood’s ASP or Acoustic Signal 
Processor, designed to recreate the ambi- 
ence of an arena, jazz club or stadium. 

The UD-213 employs a dual two way 
speaker system employing 130mm (5”’) 
woofer/mid drivers and 50mm (2”) 
dome tweeters for extended high fre- 
quency response. The UD-213 is cov- 
ered by a two year warranty and is avail- 
able at selected Kenwood dealers. 

For further information circle 271 on 
the reader service coupon or contact 
Kenwood on (02) 746 1888. 


Smallest six disc 
car CD changer 


Sony has come up with what is 
claimed as the world’s smallest car CD 
changes — so small it will fit in the 
glove box. It says the CDX-T60 is set to 
revolutionise the car CD market, by 
abolishing the traditional boot mounted 
CD stackers and replacing them with a 
compact and convenient piece of car 
audio equipment. 





Home THX audio 
system from Jamo 


In the beginning of 1994, Danish loud- 
speaker manufacturer Jamo A/S 
obtained a Home THX Audio System 
licence from Lucasfilm Ltd. Now Jamo 
has announced its first Home THX 
Audio System. 

The Home THX standard lays down a 
number of highly detailed and stringent 
specifications regarding frequency 
response, dynamic range and dispersion 
pattern to ensure that the sound from a 
Home THX Audio System comes as 
close as possible to the sound heard by 
the film makers in their studios. 

Like most other manufacturers of 
Home THX certified left, centre and 
right front loudspeakers, Jamo has 
employed a vertical array design in 
order to meet the dispersion pattern cri- 
teria of Lucasfilm Ltd. But here the 
similarity ends. 

For the vital front loudspeakers, Jamo 
has developed a special combination of 
two 5” woofers, two 3” midrange units 
with polypropylene cones, plus a 1” tex- 
tile dome tweeter. These units and the 
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computer optimised crossover network 
deliver a linear and extended frequency 
response that is also suitable for ordinary 
stereo sound reproduction. 

The subwoofer features a 12” Peerless 
driver from Denmark with a front firing 
bass reflex port for easier room place- 
ment. To ensure optimum sound locali- 
sation, really thunderous bass, and meet 
the THX specifications, the use of two 
subwoofers is necessary. 

Jamo’s left and right surround loud- 
speakers for the Home THX Audio 
System are designed as dual two way 
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dipoles, each featuring two 4” 
polypropylene cone woofers and two 1” 
textile dome tweeters. In spite of the 
compact dimensions of the enclosures, 
these surround loudspeakers deliver a 
linear sound pressure level all the way 
down to 125Hz. Retailing below $8000, 
the system is said to be very competitive 
in the market place. 

Further information is available by 
circling 272 on the reader service card 
or by contacting Scan Audio, of 52 
Crown Street, Richmond 3121; phone 
(03) 429 2199. 





Meausring only 225mm by 158mm, 
the CDX-T60 is small enough to fit 
neatly under front car seats or in the con- 
soles or glove boxes of most vehicles. 

The system features a 110 Disc 
Custom File memory, which allows the 
user to apply an eight-digit character 
name to their CDs for easy identifica- 
tion. The appropriate name of the disc 
will then automatically appear on the 
head unit. This means less time fiddling 
with controls and more time spent con- 
centrating on the road. 

The CDX-T60 has been designed to 
interact with all other Sony car audio 
equipment with CD control capability. 
Other features include a 1-bit D/A con- 
verter and eight times oversampling dig- 
ital filter. A five-step angle adjustment 
allows for vertical, horizontal, suspend- 
ed and inclined installation. 

The CDX-T60 has a suggested retail 
price of $849. 


SlimVision camcorder 
has 10cm LCD monitor 


Panasonic’s New SlimVision NV- 
V10A camcorder has a 10cm (4’) colour 
LCD monitor for video shooting and 
viewing recorded scenes with the 
recorded sound. The LCD is claimed to 
be 56% larger than any other camcorder 
model on the market. 

The V10 also has a conventional black 
and white viewfinder for users who pre- 
fer this more conventional filming 
method but prefer to watch the scenes 
played back on the LCD colour screen. 

Despite the inclusion of the colour 
screen, the V10 is a slim and compact 
unit which is easily held in one hand. 


The screen swings out from the left side 
for easy viewing during shooting and 
playback and folds neatly away when 
not required. It is also ideal for extreme 
low angle or overhead shots, because it 
can be turned upwards and downwards 
for a total of 180°. The LCD screen has 
a special non-glare, silica particle sur- 
face coating making it fingerprint resis- 
tant and stain proof. The surface coating 
also greatly reduces glare from strong 
light sources, making it simple to view 
in outdoor situations. 

The V10 also comes equipped with a 
wide angle lens, combined with variable 
speed 10X power zoom. The wide angle 
setting corresponds to a 35mm wide 
angle lens of a standard SLR (Single 
Lens Reflex) photo camera. 


Excellent indoor shooting is possible © 


with the low light setting, which can 
film in lighting as low as 0.6 lux. The 
camera can also be set on full Auto, 
Manual, Sports or Portrat for special 





filming situations. The Panasonic 
NV-V10A video camera is available 
from leading electrical retailers for an 
RRP of $2399. 


Samsung releases 
“World Best’ TV 


Samsung Electronics has launched its 
“World Best’ colour TV, a 68cm model 
selling for arounf $2800. Featuring what 
is claimed to be the world’s flattest 
screen, best reception and greatest built 
in surround sound system, World Best is 
the most advanced set Samsung has 
released into the Australian market. The 
ultra-flat CRT (2.5R) used in the set is 
claimed to produce a most realistic pic- 
ture and to reduce picture distortion and 
eystrain. The set also offers a two tuner 
Picture in Picture feature, which allows 
watching two shows at once - one on the 
main screen and the other on a choice of 
four sub-screens. 

Another feature of the set is described 
as a Low Noise Amplifier — ‘the first in 
the world’, which is said to ensure high 
quality pictures and sound, even in a 
weak signal area. 

For spacious sound, Samsung has 
used a Twin Turbo Double Woofer 
speaker system with six speakers. And 
for sound to suit the occasion, the set’s 
digital surround sound system provides 
a choice of concert, stadium or mono 
mode depending on the program and the 
atmosphere it creates. 

World Best comes with a three year 
warranty, free installation to an existing 
aerial and person-to-person instruction 
with an optional television check-up in 
the last year of warranty. 





_-Compact speakers from Yamaha 
In the S15 and S55 Compact Speaker Systems, Yamaha 





claims to have combined the best in compact speaker perfor- 
mance, high power handling, design and affordability. The 


mount anywhere speakers are ideal for a wide range of around © 


the home applications, as wll as commercial installations. 

Both models feature a two way design for clean, accurate 
sound over a wide frequency range — up to 40kHz in the high 
end, where reproduction of upper harmonic components is crit- 
ical to natural musical performance. Yamaha’s original 
Waveguide Horn design further improves high frequency per- 
formance and dispersion by generating a virtually ideal spher- 
ical wavefront. . 

Although small, these advance speaker systems handle a sur- 
prising amount of power and possess a very efficient design. 
The $15, which is available in both black and white finishes, is 
comfortable with up to 80W continuous power output, and has 
a recommended retail price of $399. Its sensitivity is rated at 
88dB/W/m. The S55, which comes in black finish, retails for 
$699 and will handle 140W. 

Their efficiency is around 90dB/W/m, which means a big 
sound from a compact box. Additionally, with the escalating 
demand for home theatre, the S55 speakers feature full mag- 





netic shielding, so they can be used in close proximity to TV 
sets without picture distortion. 

Free angle wall or ceiling mount brackets let you set the 
speakers at any angle for optimum sound and coverage. 
Stand mounting is also possible, meaning that temporary or 
permanent installation can be easily accomplished in any lis- 
tening environment. 

For further information circle 273 on the reader service 
coupon or contact Consumer Electronics Division, Yamaha 
Music Australia, on (03) 9699 2388 or 1800 805 413. 
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Modern telescopes of the AAT’s cali- 
bre are built on much higher mountains, 
well above most of the Earth’s atmos- 
phere. For example, the telescopes on 
Mauna Kea in Hawaii peer at the 
Universe from a height of 4205 metres 
above the surrounding ocean. So, while 
Siding Spring is one of the darkest sites 
in the world, it’s blanketed by much of 
the Earth’s atmosphere. The result is 
that on some nights the atmospheric sta- 
bility, or ‘seeing’ as astronomers call it, 
is less than ideal. 

Despite this handicap, the AAT is 
famous for the high accuracy of its 
optics, and the efficiency and cleverness 
of the staff and visiting astronomers 
who work there. Continuing in this 
tradition, the AAO and _ Sydney 
University scientists have developed an 
adaptive optics system for the AAT that 
will further increase its already world- 
renowned capabilities. 

Leading the project is John O’ Byrne, a 
physics lecturer at Sydney University, 
who became interested in adaptive 
optics four years ago. At first, he says, 
he simply had “an interest in playing the 
game’. But an Australian Research 
Council grant of $170,000 in 1994, and 
a second grant of $330,000 a year later, 
enabled O’Byrne to assemble both the 
equipment and the people to do some 
serious work in the field. 

He had two objectives in mind: 
“Produce a system that would enhance 
the observing efficiency of the AAT, 
and explore how effective adaptive 
optics was going to be at the AAT site.” 


How it’s done 
So how do you untwinkle the stars? 








A close up view of the ‘rubber mirror’ set up, on the optical test bench at 


Sydney University. 


The principle behind adaptive optics is 
straightforward, even if the actual tech- 
niques aren’t. 

A special mirror called a beam 
splitter intersects the beam of light pro- 
duced by the telescope. Some of the 
light is sent to sensors that measure the 
location and amount of distortion in the 
image, while the remainder goes on to 
the science instrument. Before the light 
encounters the sensors, it’s manipulated 
by special mirrors that correct for the 
effects of the atmosphere. 

One of these special mirrors is called a 
‘tip-tilt’ mirror. Its purpose is to re-cen- 
tre an image which has been shifted by 


the atmosphere. As the image ‘zigs’, the 
mirror ‘zags’ and keeps the image in the 
middle of the field of view — ensuring 
all of the light makes it into the instru- 
ment. The shifting of the image is by far 
the more important factor to be correct- 
ed by adaptive optics. 

In order to detect the location of the 
image in the field of view, the beam 
from the telescope is divided into four 
by a series of prisms called a ‘pyramid’. 
The light from each of the four quad- 
rants is focussed onto one of four photo- 
multiplier tubes, which count the num- 
ber of photons in each of the quadrants. 

If the image isn’t perfectly centred on 
the field of view, more light will be 
detected by one or more of the photo- 
multiplier tubes. A computer measures 
this discrepancy and commands the tip- 
tilt mirror to redirect the light more 
evenly onto each tube. 

“Essentially what the computer wants 
to do is even up the number of photon 
counts in each quadrant’, said Julia 
Bryant, a post-graduate student who 
joined O’Byrne’s project two years ago. 
“The mirror is mounted on four piezo- 
electric ‘pistons’. By varying the voltage 
to the pistons, the mirror is tilted to redi- 
rect the beam.” 

The use of a tip-tilt mirror offers 
astronomers an added bonus. “The tip- 
tilt mirror nominally corrects for seeing, 
but it also corrects for telescope point- 
ing”, according to Bryant. “Even though 
we’re using a telescope like the AAT 





The ‘tip/tilt’ image centring setup .on the test bench at the Anglo-Australian 
Telescope Facility at Siding Springs. The large silver object at left is the quad 
sensor assembly. 


(which is renowned for its pointing 
accuracy), there are minute drifts in 
positioning throughout an observing 
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Untwinkling the Stars 


run. The tip-tilt mirror will correct for 
that as well.” 

To counteract the blurring of the 
image, adaptive optics uses a 
deformable mirror, sometimes called a 
‘rubber mirror’. Unlike ordinary astro- 
nomical mirrors, deformable mirrors 
flex and bend in discrete places on 
their surfaces. 

You can make a crude deformable 
mirror from any shiny, flexible materi- 
al such as aluminium foil. By gently 
bending the foil, you can create a dis- 
torted image of everything around you. 
In adaptive optics, however, the 
demands on the accuracy of the surface 
deformation are extremely high. The 
rubber mirror has to flex in such a way 
that the distorting effects of the atmos- 
phere are counteracted precisely, so a 
sharply focussed and distortion-free 
image is produced. 

The rubber mirror is made from two 
wafers of piezoelectric material, that 
sandwich a layer of electrodes. The 
computer varies the voltage applied to 
each electrode, which in turn flexes the 
segment of piezoelectric mirror directly 
above it. The end result is that whatever 
the atmosphere does to the image, the 
rubber mirror does the reverse. 

The computer decides which segment 
of the mirror is to be distorted, and by 
how much, based on the amount of dis- 
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Another view of the ‘tip/tilt’ optical 
assembly at Siding Springs. The two 
blue objects are the off-axis parabo- 
loid mirrors. 
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tortion of the image. This distortion is 
once again measured by counting the 
number of photons in each segment. 
The light from the telescope is subdivid- 
ed by an array of tiny lenses that focus 
the light from discrete segments onto 
optical fibres. 

The fibres carry the light to a collec- 
tion of avalanche photodiodes, that once 
more play the photon-counting game. 
The computer analyses the intensity of 
the light coming from each segment and 
determines the distribution of photons. 
Once again, it’s the computer’s job to 
even up the score — something Bryant 
describes as a “computing nightmare, 
but it can be done.” 

The astonishing thing about adaptive 
optics, however, is the speed with which 
all this occurs. Even a casual glance at 
the night sky reveals just how quickly 
stars twinkle. 

To keep up with the atmosphere, an 
adaptive optics system has to perform 
the necessary measurements, calcula- 
tions and mirror adjustments a thousand 
times every second. 

To be able to do all this, however, an 
adaptive optics system needs a bright 
enough guide star in the field of view, 
to feed the sensor. “The problem with 
most systems is that they’re attempting 
to produce a very high level of correc- 
tion by using a sensor that’s divided 


mirror surface 


piezoelectric 
wafers 





The diagram at left shows the ‘tip/tilt’ adaptive optics assembly used for image centring, with the plan view at top 
and a perspective view below it. At right is shown the construction of the piezo-actuated ‘rubber mirror’ used to clean 
up the images themselves. 
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into a whole lot of little bits”, explained 
O’Byrne. “But each little bit needs to be 
supplied with light. You’ve got a finite 
amount of light coming through the 
telescope (from the reference star), so 
the more ways you sub-divide it the 
fewer photons each segment ends up 
with. The result is that the sensitivity 
tends to be awful.” 

For a sensor on a 4-metre telescope 
you can achieve tremendous results by 
having hundreds of segments — if you 
can find a comparison star in the field of 
view that’s bright enough to feed the 
sensor enough photons. Each segment in 
the sensor receives only a small portion 
of the total amount of light, “...about as 
much as you’d get out of a 10cm tele- 
scope’, explained O’Byrne. “The rest of 
your telescope is feeding other bits of the 
sensor.” On top of that, the system is 
making corrections a thousand times a 
second. “You rapidly run out of pho- 
tons!” said O’ Byrne. 

The problem is worsened by a short- 
age of suitable reference stars. Even a 
casual glance at the night sky will show 
you there are fewer bright stars than faint 
ones. The same is true for telescopes like 
the AAT, which peer deeper into the 
night but have correspondingly smaller 
fields of view. The result is it’s rare to 
have a bright enough reference star in 
the same field of view as the object you 
want to study. 


Make your own reference? 


One solution to the problem is to make 
your own reference ‘star’. By sending a 
laser down the business end of a tele- 
scope, the optics of the instrument work 
in reverse and project a beam of light 
into the sky. 

The laser light reacts with the atmos- 
phere to create an artificial star image, 
that the telescope can then monitor. 
Since the beam is travelling through the 
very stuff the system is designed to cor- 
rect for — air — it’s distorted in exactly 
the same way as the incoming light from 
the distant stars. By using this method, 
the adaptive optics system basically has 
a reference star wherever it looks. 

There are problems with this, howev- 
er, such as the fact that such a laser can 
have serious detrimental effects on any- 
one looking out of a plane window, 
should it cross over the beam of the tele- 
scope. Then there are other astronomers 
using telescopes nearby — your artificial 
reference star is fine for you, but it’s 
basically just another form of light pol- 
lution for your colleagues. 

Faced with a shortage of bright 
guide stars, O’Byrne has decided to 
follow a different path to other adap- 


tive optics projects. “We keep the 
number of segments low,” he said. By 
using a rubber mirror with fewer seg- 
ments, 13 in this case, more light can 
be analysed by the sensor. 

While this means the correction for 
the blurring of the atmosphere may be 
less effective than a system with hun- 
dreds of segments, it leaves more 
light for each segment’s sensor — 
allowing astronomers to use fainter 
reference stars. “That gives us much 
better coverage of the sky, simply 
because there are more faint stars to 
look at”, said O’ Byrne. 

Eventually, the  tip-tilt and 
deformable mirror requirements will be 
combined. By mounting the deformable 
mirror onto the four piezoelectric ‘pis- 
tons’, the scientists hope both processes 
can be handled at once — which cuts 
out one of the mirrors and so reduces 
loss of light. 

So far, all adaptive optics systems, 
including the AAT’s, are working in 
the infrared rather than the optical. The 
reason is simple: the demands placed 
on the system by infrared are much 
lower. “It would be great to be able to 
do good adaptive optics in the optical, 
but nobody is really claiming very 
much success in that respect at the 
moment”, said O’Byrne. “We’re all 
going for the infrared.” 

The beam splitter used by the system 
therefore has to be highly reflective at 
infrared wavelengths, but transparent to 
visible light. This means that most of the 
infrared collected by the telescope can 
be passed on to the tip-tilt/deformable 
mirror and then on to the science instru- 
ment, while the optical is siphoned off 
and sent to the sensors. 


“For a long time, the AAT has been | 


one of the largest telescopes in the 
world. That’s now changing, with the 
new generation of 10 metre class tele- 
scopes”, says O’Byrne. “If the AAT is 
going to survive as a front-line facility, it 
will have to carve itself an appropriate 
niche. One of the things it should be 
doing is improving efficiency by the use 
of adaptive optics.” 

The tip-tilt mirror phase of the adap- 
tive optics system became operational in 
October 1995, while the deformable mir- 
ror will follow in 1996. When the system 
is operating it will sharpen the vision of 
an already superb optical instrument. 

In closing, I would like to extend spe- 
cial thanks to John O’ Byrne and Julia 
Bryant, for their assistance in preparing 
this article. 

(Geoff McNamara is a freelance 
astronomy writer and Associate Editor 
for Sky & Space magazine.) 
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Australian achievements in optical communications: 


IMPRESSIVE RESULTS BY 
UNSW OPTO RESEARCHERS 


Researchers at the University of NSW’s School of Electrical Engineering, led by Professor Pak 
Chu (Head of Optical Communications), have achieved impressive results in three key areas of 
relevance to the future of optical communications direct to the home and office. The develop- 
ments include a low-cost optical waveguide on a glass wafer, an on-chip mirror to swing a light 
stream 90° into a photodiode, and a low cost optical demultiplexer. 


Researchers in NSW’s School of 
Electrical Engineering have devised a 
simple method of making an optical 
waveguide on a glass wafer. 

An optical waveguide is a device 
which guides a beam of light along a 
defined path, similar to the way a wire 
cuides. an. «electrical -* current, 
Inexpensive optical waveguides will be 
essential to the economics of delivering 
communications carried by optical 
fibre to the home. 

Michael Bazylenko, a PhD student 
working with Professor Pak Chu, and 
Dr Mark Gross, a_ postdoctoral 
researcher in the school, have shown 
that they can make an optical wave- 
guide by focusing an ultraviolet laser 
beam onto a wafer of silica (pure glass) 
that had been doped with a small 
amount of germanium, a semiconductor 
element similar to silicon. 

The new waveguide thus becomes 
another device by which photons are 
steadily supplanting electrons as the 
means for transmitting and process- 
ing information. 

It also becomes the latest of several 
potentially valuable devices that have 
been developed by electrical engineers 
at UNSW working with the Optical 
Fibre Technology centre at the 
University of Sydney, the Optical 
Sciences Centres at the Australian 
National University and Siemens Ltd. 

All are members of the Australian 
Photonics Cooperative Research Centre. 

Professor Chu said that the new 
process was less expensive than previ- 
ous methods that required the silica 
wafers to be impregnated with hydrogen 
for up to two weeks, before they could 
be treated with a process that was less 
accurate than the new method. 

“With our process,” said Professor 





Professor Pak Chu (in front) with Ruo Fei Peng, a Laboratory Assistant work- 
ing for UNSW’s Optical Communication Group, shown keeping an eye on the 
production of a twin core optical fibre. (Photo courtesy Uniken.) 


Chu, “we can construct a waveguide that 
is only eight microns (millionths of a 
metre) wide, and about 12 microns deep. 
This means a beam of light or a stream 
of photons, whatever you wish to call it, 
can be directed very accurately into 
optical or electronic devices.” 

Another advantage of the new process 
is that parts of the waveguide can be 
erased by running the laser over the 
parts of the wafer that need to be altered. 

Among the many possible applica- 
tions of the new waveguide could be a 
simple-to-record device, similar to a 
CD-ROM but able to be rewritten. 

Professor Chu said that his group was 
not yet certain why their process 
achieved the results it did. Part of the 
process had to do with placing the 5cm 
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doped silica wafers under a compressive 
stress while they were illuminated with 
the UV laser. 

‘Doping’ is a term for implanting 
small amounts of a foreign material into 
a host material, to alter its behaviour. 
The host material is usually a semicon- 
ductor, often silicon, and doping induces 
changes in the semiconductor that can 
be exploited by makers of computer 
chips and photovoltaic cells. 

Researchers are now using doping 
techniques to create changes in sili- 
ca and other materials that influence 
the behaviour of light in the materi- 
als. In this case, a process known as 
plasma enhanced chemical vapour 
deposition (PECVD) is used to dope 
the silica. 
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A diagram of the on-chip mirror developed by the UNSW researchers, to reflect 
light through 90° for coupling into a photodiode. (Courtesy Optical 


Communications Group, UNSW.) 


Professor Chu said that two advan- 
tages of the new process were that it 
induced a change in the refractive 
index of the silica almost three times as 
large as had been achieved by other 
processes, and that the change was 
negative whereas other processes pro- 
duced a positive charge. The negative 
change — reduction of the speed of 
light in the waveguide — could be 


expected to lead to other novel 
approaches, he said. 


A built-in mirror 


A device to reflect light signals from 
an optical fibre through 90°, so they can 
enter a photodiode, has also been devel- 
oped by the above researchers and Erik 
Gauja, a professional officer in the 
School of Electrical Engineering. 


The advantage of the UNSW device 
is that it can be made economically at 
the relatively low temperature of 
300°C. Optical devices have been made 
at temperatures of 1000 - 1200°C and 
these prevented the integration of elec- 
tronic components into the optical chip. 
The low temperature technique devel- 
oped by the UNSW group is a crucial 
step for the manufacture of a monolith- 
ic opto-electronic chip required in 
future communication systems. 

Again, a PECVD technique is used 
to deposit a highly reflective layer of 
aluminium at 45° to the light carrying 
core of the optical fibre, after a spe- 
cial technique has been used to pro- 
duce a flat reflecting surface at the 
required 45° angle. 

The device has been tested and as it 
can be made using only standard semi- 
conductor fabrication techniques, it is 
amenable to low cost mass production. 

The projection was supported by the 
ARC and ATERB, the Australian 
Telecommunications and Electronics 
Research Board. 


Inexpensive demultiplexer 


The third device produced in 
UNSW’s School of _ Electrical 
Engineering could become an essential 
item in every home or office linked to 
optical fibre for phone, TV and other 
data services coming down the infor- 
mation superhighway. 

The device is a demultiplexer, that 
will be necessary to separate the 
two optical signals that have been 
selected to bring all the above infor- 
mation to consumers. 

Professor Chu explained that the 
device, which is only one centimetre 
long containing two identical cores, was 
attached to the optical fibre carrying dif- 
ferent signals at 1.3 and 1.55 micron 
wavelengths. By a quirk of physics and 
much hard labour by the research group, 
one of the incoming signals has been 
persuaded to jump across from one core 
to the other. From this point, both opti- 
cal fibres unload their now separated 
signals into two photodetectors, which 
convert the optical signal into an electri- 
cal signal that is then processed in the 
usual way by the telephone, television or 
other receiver. 

“The optical isolation between these 
two channels is larger than 30 decibels 
optical, or 60dB electrical. No other 
demultiplexer can achieve such good 








separation but, more importantly, the 
cost of this device is very low because of 
the unique qualities of the twin core 


This demultiplexer, pictured with optical fibre attached, could become the link 
between the home and the optical communications highway. Inside the 5cm 
package only about 1cm of twin core optical fibre is needed to separate two 
streams of light signals. (Photo courtesy Optical Communications Group, 
NSW). Continued on page 38 
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QUOIN RIDGE: 
BIG EARS IN TASMANIA 








SMA'S 





Just before he left for the USA, Tom Moffat paid a visit to a part of Tasmania that few people have 
had the opportunity to visit — the Spectrum Management Authority’s very important HF monitor- 
ing station at Quoin Ridge. He was most impressed with what he found, and especially with the 
reception possible using the station’s antenna array... 


by TOM MOFFAT 


How would you like to have a radio 
receiving site so quiet that the only 
allowable approach to it would be on 
horseback ~— cars would be banned. 
Well, that’s the first impression you get 
when you arrive at Quoin Ridge, the 
Spectrum Management Authority’s 
super-quiet monitoring station near 
Hobart. Standing there in the parking 
bay is a horse. But he’s not really for 
transport; a small jeep is parked nearby 
for that purpose. 

The horse’s name is’ Ambrose, 
and he’s pretty good mates with 
Dave Thorne, Officer in Charge at 
Quoin Ridge. Ambrose doesn’t just 
stop at the door; given half a chance he 
kicks the screen door open and steps 
inside. This behaviour isn’t really 


encouraged, because Ambrose isn’t 
house-trained. His owners down the 
road make Ambrose stay outside, 
alone. So he spends a lot of his time at 
Quoin Ridge, for warmth and for 
Dave’s companionship. 

Quoin Ridge sits astride a flat-topped 
mountain, high above the surrounding 
countryside. The average person would 
never know it’s there; the approach is 
by a dirt track off an isolated country 
lane. There’s no sign; you just have to 
know where it is. Invited visitors to 
Quoin Ridge are faxed a map which 
reveals all, but for someone to just 
stumble upon the station would be very 
unlikely. Should that happen there are 
gates and early warning systems all 
along the road. 
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Given reasonable conditions, the 
receiving equipment at Quoin Ridge 
can hear just about any HEF signal radi- 
ated anywhere in the world, and get a 
pretty good idea where it is coming 
from and how strong it is. The site radio 
noise level is -120dBm, so it can hear 
signals that would only be a dream in a 
suburban setting. (-120dBm is .001 of a 
microwatt, or one nanowatt!) 

Quoin Ridge has very precise mea- 
surement capability, making it the 
only monitoring station in Australia to 
meet the strict ITU (International 
Telecommunications Union)  stan- 
dards. The number of similar stations 
in the world can be counted on the fin- 
gers on one hand. 

Quoin Ridge has two primary pur- 





poses: tracking down interfer- 
ing signals, and making very 
precise frequency and 
strength measurements on 
selected signals. Although it’s 
mainly concerned with HF 
signals, the station can receive 
on any frequency between 
3kHz and 1.5GHz. All modes 
are covered, from AM and FM 
right down to decoding indi- 
vidual channels on a multi- 
channel radioteletype system. 
So nothing can escape its 
attention... 

Its radio-quiet status is what 
makes Quoin Ridge so impor- 
tant. Being high on a mountain 
(442 metres), the station is 
well isolated from ignition 
noise. The nearest above- 
ground power line is over km 
away; power is brought to the station 
via a shielded underground conduit. 
Since the site is flat, there is plenty of 
space — over 40 hectares — to install 
the gigantic antenna systems. 


Two main antennas 


For HF receiving there are two main 
antennas. The biggest is centred on a 
32 metre tower. Eighteen wires radiate 
out 150 metres in all directions, to 
three-metre towers at their far ends. 
Each pair of these wires forms a vee 
antenna, making nine in all spaced 40° 
apart. Each wire is terminated at the far 
end with a 470 ohm resistor, and thence 
to an underground return wire back to 
the main tower. : 

Each pair of vee-wires connects to a 





ee 


470 ohm balanced winding of a ferrite 
transformer. The other winding, 50 
ohms unbalanced, goes to a piece of 
low-loss 50 ohm coax running back to 
the station. So the output of the whole 
antenna system is nine runs of coax, 
each representing a different direction 
of reception. , 

Back at the station, each of the nine 
vees feeds into a wideband distribution 
amplifier with 10 outputs, so each 
‘direction’ can be sent off to 10 differ- 
ent receivers, simultaneously if need 
be, with total isolation between the 
receivers. The distribution amps are 
made of VHF power transistors of the 
type used in mobile radio transceivers; 
the idea is to provide extreme dynamic 
range, so a received signal can produce 
as much as 20 volts at the antenna ter- 
minals without causing intermodula- 
tion with other signals. 

Each receiving location thus has a 
feed from each of the nine vee anten- 
nas, and the operator can select which 
direction to receive from by turning a 
large 10-position switch marked in 
degrees — 10, 50, 90, etc. The array of 
vee’s has a frequency range of 100kHz 
to 30MHz. 

The other HF receiving antenna is 
basically a large upside-down discone, 
supported by four telephone poles and 
a network of wires broken apart with 
strain insulators. This antenna has been 
built to a very stringent ITU standard, 
So its sensitivity is known and careful- 
ly calibrated. 

The cone can thus be used for direct 


Left: The ‘far end’ of one leg of the 
vee array. The central tower is 150m 
away. Right: The ‘upside down’ dis- 
cone, which forms the ITU FSI array. 
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Quoin Ridge OIC Dave Thorne shows a spectrum 
analyser display of a 16 channel radio teletype signal. — 
All channels are idle except for the one in the middle, 

which looks ‘furry’ with modulation. 





field-strength measurements; 
if a spectrum analyser, for 
instance, shows something at a 
level of -130dB, then ‘that’s 
what the true incoming level is. 

The output of the cone 
antenna goes to another 
‘wideband distribution ampli- 
fier, and it’s distributed 
throughout the Quoin Ridge 
station just like the nine HF 
vee’s. The cone comes up as 
position 10 on each antenna 
selector switch. 


HF transmitters 


There is a further cone- 
type antenna, a Collins Low 
Angle multi-cone array, 
which is used primarily for 
transmitting in the range of 
2-25MHz. The station has 
two all-mode HF transmitters of 200 
and 1000 watts, which can be used for 
regulatory purposes such as asking a 
suspected unlicensed station to identify 
itself. The transmitters are also useful 
in distress or disaster situations. 

Although officially an HF station, 
Quoin Ridge also has VHF/UHF capa- 
bilities covering such services as 
marine, police, CB radio, and small 


boating. This is for southern 
Tasmanian use only, extending out to 
100km or so. | 


The receivers within the Quoin Ridge 
station are enough to make any short- 
wave listener drool with envy. The one 
most used at the moment is an Icom R- 
9000, considered the king of all com- 
munications receivers. It, however, is 
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Quoin Ridge: SMA’s Big Ears in Tasmania 
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ary, so VNG is on frequency. Right: How the ‘Vee’ antennas are used. 


‘under evaluation’ and will probably be 
replaced with something else equally 
flash at a later date. The SMA is swap- 
ping them around, to try to find the 
‘best’ communications receiver avail- 
able in Australia. 

Just above the R-9000 sits an Icom 
R-71A, the same one I use for my own 
development work. They’re joined in 
the main console by a rather yummy- 
looking Racal model. There is a sec- 
ondary operating position in another 
room, also serviced with the 10 anten- 
na feeds, and still more antennas go 
into a lab area. 


Tracking ‘em down 


The day I visited Quoin Ridge there 
was a big Australia-wide operation 
under way to find the source of some 
interference affecting a world-wide 
aviation channel on 13.306MHz. This 





channel is used extensively by air traf- 
fic controllers in Perth, to communicate 
with aircraft flying to Singapore, Cocos 
Island and other parts of Asia. The 
channel was getting so messed up that 
the air traffic controllers finally issued 
a ‘Critical Service Failure Notification’ 
and the SMA swung into action. 

Every hour on the hour, a woman’s 
voice came up on 13.306MHz SSB 
and said, in Mandarin, “THIS IS 
JUHAI. THIS IS JUHAI”. And a few 
moments later, again in Mandarin, 
“NOTHING, GOODBYE”. This 
occurred like clockwork, and later 
increased to every half-hour. The 
response was always “nothing”, never 
“something”, and it sounded very 
much like a test of some service that 
might later expand its operation to 
obliterate 13.306MHz completely. 

Australia operates an interesting 


Left: Dave and 
Ambrose — best 
mates at Quoin 
Ridge.Right: 
Computer printout 
of the direction 
finding ‘fix’ on the 
‘Juhai’ signals. 
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Above: Frequency measurement display of the VNG 2500kHz transmitter. The half circle display on the CRO is station- 


direction-finding network called 
Jackal. This consists of three “block- 
house’ stations at Perth, Brisbane and 
Darwin, in addition to Quoin Ridge. 
The blockhouses are simple concrete 
huts containing remotely-controlled 
direction finding equipment, working 
from 1-30MHz. Because of their three- 
point wide physical separation, the sta- 
tions can do triangulation fixes near 
Australia with deadly accuracy (watch 
out drug runners!) and with excellent 
accuracy further afield. 

The blockhouses are normally oper- 
ated by SMA staff in their home cities, 
but is also possible to telephone. the 
huts directly from Quoin Ridge to take 
control of them. Although Quoin Ridge 
coordinates interference searches, in 
the case of JUHAI, most of the work 
was done by SMA staff in Perth. It was 
they who organised bearings to the 


BRISBANE 











JUHAI transmitters from all three sta- 
tions and then faxed the results to 
Quoin Ridge, where a computer system 
is set up to use observed headings to 
pinpoint the interfering signal. 

The JUHAI transmitter worked out at 
two locations. One was at the city of 
Haikou on the Chinese island of 
Hainandao. The other was on the 
Chinese mainland, about 200km north 
of Hainandao, near the city of 
Zhanjiang. Two location indications 
could have been due to several caus- 
es; perhaps there were actually two 
transmitters, or the one transmitter 
could be moving from one location to 
the other, or maybe there was just 
some screwy propagation. 

Still, China was proved to be the 
culprit one way or the other. Once all 
the evidence is finalised, the SMA will 
write up a ‘harmful interference com- 
plaint’ and give it to the Chinese 
authorities. Dave Thorne says it’s 
entirely possible the authorities them- 
selves don’t know about the JUHAI 
transmitter. They are members of the 
ITU, so he is confident China will 
cooperate to have the offending sta- 
tion removed. 


Frequency measurement 


Quoin Ridge can measure the fre- 
quency of any signal it can hear, with 
the result based on a Rubidium fre- 
quency standard with an accuracy of 1 
part in 10’. Frequency measurement 
over an HF path is difficult, however, 
because of the fading and phase 
changes that cause the observed fre- 
quency to jump around. 

So digital methods are out, and ana- 
log methods are in. Quoin Ridge uses a 
simple oscilloscope coupled to the 
human eyeball to determine the fre- 
quency. The CRO is nothing more than 
an X-Y display, with a 1kHz sine wave 
applied to both the vertical and hori- 
zontal plates with a 90° phase shift 
between them. The result is a circle dis- 
played on the screen, caused by the 
electron beam going round and round 
1000 times a second. 

To make a frequency measurement, 
an HF receiver is first tuned to the sta- 
tion in question. Then a signal genera- 
tor, tuned 1kHz higher or lower, is 
mixed with the incoming signal to 
produce a 1kHz beat note. The audio 
thus developed is used to Intensity 
modulate the oscilloscope’s electron 
beam, such that peaks on the audio 
intensify the display and valleys on 
the audio cut the beam off. With the 
beam going round and round 1000 
times a second, the display becomes a 


half-circle, with one half intensified 
and the other half cut off. 

Should there be some difference 
other than 1kHz between the incoming 
signal and the local signal generator, 
the whole oscilloscope display will 
rotate one way or another. The operator 
then adjusts the signal generator fre- 
quency to make the display stop spin- 
ning, and notes the signal generator’s 
frequency less the 1kHz offset. Both 
the 1kHz tone going to the oscillo- 
scope’s deflection plates, and the signal 
generator output frequency, are locked 





VHF and UHF antennas at Quoin 
Ridge. The dishes are part of an Army 
microwave relay link. 


to the station’s Rubidium frequency 
standard. So the measurement result is 
traceable to that standard as well. 

This all sounds easy in theory, but in 
practice most HF signals are knocked 
around by phase delays and multipath 
propagation and their own modulation. 
The result is an oscilloscope display 
that gyrates wildly, and a certain 
amount of human interpretation is 
required to establish when the display 
actually stops spinning. That’s why 
they have people, instead of machines, 
as frequency monitors. 

The photo shows a frequency mea- 
surement being made on the Australian 
time and frequency station VNG on 


2.5MHz. It was chosen because during . 


the day its signal is solid as a rock in 
Hobart — almost ground-wave perfor- 
mance with no fading or phase changes 
at all. This was the only station that 


would hold still long enough to get a 
good photograph. VNG staff will be 
pleased to know that they are correctly 
on frequency — 2500.00000kHz plus 
the 1.00000kHz offset. 


Valves rule! 


That made you sit up and take notice, 
didn’t it? But my visit to Quoin Ridge 
showed me something in practice that 
many of us old-timers have suspected 
for a long time. Maybe we’re about to 
start some more squabbling in the 
Forum column... 

After our ‘official’ business was fin- 
ished, Dave Thorne took me into the 
lab — where sitting on the workbench 
was an elderly GEC receiver type 
BTR400K, a 1970 model built on a 
REAL chassis with REAL valves pok- 
ing out all over it. 

“Listen to this!’”, Dave said, and he 
twisted the tuning dial. Up popped a 
low frequency air navigation beacon 
identifying in morse code FLI — 
Flinders Island. “But you ain’t seen 
nothing yet!”, he said, and tuned it 
again. This time we got an airport at 
Sale in Victoria, and then Essendon, 
and then — Sydney! In the middle of 
the day, no less, on frequencies around 
200kHz, and just about noise-free. 

Admittedly that thumping big direc- 
tional vee antenna had a lot to do with 
it. But then we went back to the main 
operating console and fired up the R- 
9000 receiver on the same frequen- 
cies. Yes, we heard the stations, but 
this time they were accompanied by 
various shrieks and whistles and 
buzzes, obviously caused by local 
broadcast stations. 

In short, that old GEC boat-anchor 
KILLED the latest Icom in the inter- 
mod stakes... 

That little demonstration led to a dis- 
cussion of what Dave Thorne would 
really like to see as the main station 
receiver. A brand-new valve design, 
with tracked tuning in the front end, 
would be ideal. But if valves are a no- 
no, then perhaps something based on 
VHF power FET’s as used in the anten- 
na distribution amplifiers, as the front- 
end amplifier at least. 

But is a ‘modern’ valve receiver 
impossible? They used to say that 
about hi-fi, didn’t they. But now valve- 
based amplifiers are the latest thing, 
highly sought after by the audio elite. 

Maybe, just maybe, someone like 
Icom or Yaesu or Kenwood could drag 
an old valve-receiver engineer and give 
him one more moment of glory. It 
would make a lot of people extremely 
happy, especially Dave Thorne! # 
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ONLINE, BUT 





NOT ON YOUR OWN... 


All of the media hype on the Internet has tended to distract attention away from commercial online 
information services, like the long-established CompuServe and Apple’s new eWorld service. 
Here’s a look at what's available on these services — which nowadays also provide links to both 
the Net and its GUI domain, the World Wide Web. 


by BARRIE SMITH 


If you’re close to the point of scream- 
ing at the sight of another story on — 
wait for it — the Internet, relax. This 
one is about other online services. 

Like many, I jumped into online com- 
munication with littke more than a 
modem, a service provider account and a 
disk of comms shareware — most of 
which was useless. 

Getting my Net connection up and 
running, I began to see what all the fuss 
was about. But, sook that I am, after 
getting my fingers wet with the UNIX 
commands, I soon developed a deep 
and brooding aversion to any form of 
command line instruction — DOS 
included. But that comes from many 
years of GUI (graphical user interface) 
navigation on the Mac. 


a4 CIM Desktop ae 


Then I tried CompuServe, now a vet- 
eran of some 25 years. Soon after, 
Apple’s eWorld service appeared, which 
I embraced with gusto. What with my 
Ozemail provider account, CompuServe 
and Apple’s slice of online, I was now 
triply literate in online communication! 

The weight of services now truly 
across my aching back, it was fortu- 
itous that a sudden influx of writing 
commissions appeared on my desktop; 
I could now not only pay for the ser- 
vices, but finally use them for research 
on the stories. 

Getting myself in deep with 
both, I soon found two things: there 
was much of use to me; and it was 
easily accessible. 

But with CompuServe I discovered it 
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CompuServe’s main window which appears at log on. The service claims to 


have 29,000 Australian subscribers. 
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can be costly, unless you know where 
you are going. However, compared to 
swamping around on the Internet, dig- 
ging into the commercial services for 
information turned out to be relatively 
quick, accurate and satisfying. 


CompuServe 


This service is well developed and 
comprehensive. It is also very 
American in attitude and content — 
aside from a useful European slant, 
with some sites in French and German 
plus a UK component. 


Here’s an overview: 


News, sports and weather are served 
well, from such press agencies as 
Australian Associated Press, Reuters 
and UPI as well as the main English 
newspapers (excluding Murdoch’s), 
plus German and French press agencies. 
Editable text from these sites can be 
downloaded with little fuss — provided 
you follow through with each service’s 
proclaimed copyright policy. 

An interesting site is the Bettmann 
photo archives, with an amazingly wide 
catalog of images, begun in 1933 and 
now totalling 17 million images — from 
cave paintings to current news shots. 
Small (roughly 100-200KB) files that 
will print to A5 size on a 300dpi printer, 
they are available for personal use only. 

Another is Archive Photos, holding 
20 million images of all varieties. 
Again, downloading of small image 
representations is allowed ‘for personal 
use’. Like a shot of Claudia Schiffer in 
a black tee shirt? 

Magazines in all forms get a tea 
run: naturally computer titles feature 
(PC Week, PC World, etc), as well as 
Fortune, Rolling Stone, New Yorker, etc. 
Unless you keep exhaustive files of 
major world titles going back many 
years you will find, as I have, access to 
these publications useful in tracking 


down specific articles and their publica- 
tion dates. The interactivity is an attrac- 
tive feature, allowing subscribers to 
make direct input to a publication. 

Computer vendors operate major sup- 
port and information sites: Lotus, 
Novell, Microsoft, IBM and Apple are 
all there, as well as dozens of others. 
With the current cost of telephone help 
to sort out hardware and software prob- 
lems, you can expect to see this area 
grow. Major US publisher Ziff-Davis 
operate six sites; one is in French, anoth- 
er in German, while still another can be 
accessed to download shareware for 
both PC and Mac enthusiasts. 

If you really want to move around, 
an unusual location on_ the 
CompuServe ‘network’ is operated by 
Magellan Geographix. Here maps can 
be selected and downloaded. Your 
basic online charge covers you for 
downloads of “Basic Maps’ of any area 
on any of the seven continents. Fire up 
the mouse and you can download lim- 
ited resolution GIF images — with the 
usual copyright restrictions. 

If you feel the need for a higher qual- 
ity, vector-based (in Postscript) graphic 
map, you may find what you want in 
the site’s MGDigital Atlas. The cost 
can be anywhere between US$50 - 400. 
Cheap they are not, but the advantage is 
that the map image files are editable 
and in layers. 

Movies’ feature heavily on 
CompuServe. Less than four hours after 
the 1995 Oscar awards night concluded, 
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Ck) ENESB2GIF — Evelyn Nesbit 

Cl fd ENESBIGIF Evelyn Nesbit 

a DCASS2.GIF David Cassidy & Susan Dey 

O DCASSI.GIF Teen idol David Cassidy 

[kk] CAPTEN.GIF = Captain & Tennille 

Cif) STRSAL.GIF — Sally Struthers 

COG STRLLF.GIF “All in the Family" cast 

ze JEBELM.GIF French star Jean-Paul Bel mondo 
CIE) DopTieciF Stripper Carol Doda 

O BIKCONGIF Ft. Lauderdale Bikini contest 
[1] fe) ANGARY.GIF — Silent-ere beauty Anita Garvin 
C] SAYSLR GIF Sophia Loren ina sexy outfit 
C] STJHTP.GIF Actress Ji]] St. John 

a ST & BON GIF Rock stars Bono & Sting 

[)kj SEYBDC.GIF A seductive Jane Seymour 

Ea 


| Browsing ‘Sars &chowhia iol ee ee 


Submitted Size Accej5¢e5 





21/4/95 


21/4/95 

2144/95 157K 43 

2174/95 163K 33 

2174/95 173K 33 
8/3/95 =151.5K G2 
8/3/95 186.5K 52 

25/2/95 102K dal 
972/95 8 197.5K 864 
O72 295: -E1S.5K 1409 
972795 = 142.5K 31 
4/2795 174.5K 578 
4/2/95 90.5K 222 
4/2/95 = 177.5K 92 
4/2/95 = 143.5K 697? 


One of the strengths of CompuServe is a wide choice of photo files. But copy- 


right latitude is a moot point... 


some 38 stories were filed in the Reuters 
Variety news area — along with 40 GIF 
and JPEG graphics and clips from the 
winning movies. Enough to keep any 
Hollywood buff buoyant for a few 
months! Naturally, downloading 
megabyte-heavy movie files could lead 
to long hours at the PC — and a hefty 
CompuServe charge on your credit card. 

Online reference is becoming a useful 
tool for those with a pauper’s library, or 


STARSHIP SOCIAL HOUR. 
Stroll down to Ten Forward 

Ba Lounge in Synergy Center at ? 
PT, Selene plays bartender & 
talk is of -all- the generations. 


| GOT 4 LEARNING DISABILITY? 

| Atleast 19% of Americans 
have got one. Join us as we 
help one another cope. ? pm 
PT, at The Water Cooler. 


nag, EXPERT HOMEWORK HELP! 
= Go to the head of the class 


with the boost you get from 
CyberStudy's booknotes, help 
files & Study Smarter tips. 


MANAGING NEWSGROUPS. 
Don't let messages pile up! The 
eWorld Weekly News Power 
User Tip from Roger EAC tells 
you how ta take charge. 


Apple eWorld’s main window. The graphics facade goes three menus deep, 


then text takes over. 


a slothful approach to dropping in at the 
local library. The main encyclopaedia 
on CompuServe (and eWorld) is. 
Grolier’s — adequate, but certainly no 
Brittanica in depth! 

Professional forums are Compu- 
Serve’s strength. I have had many happy 
hours poking around in my area of inter- 
est — broadcasting — and was mischie- 
vously delighted to pick up a thread of 
messages about excessive head wear in 
SP Betacam recorders. 

Apparently, Sony changed the head 
formulation without telling anyone 
(except its own tape manufacturing 
facility); the result was that other tape 
companies were caught flat footed — 
and Betacam owners with worn heads 
— until 3M entered the fray and market- 
ed a new tape! 


Online navigation 


Navigation around the CompuServe 
service is fuss free. The initial graphic 
menu window is the starting point. 
Double clicking on any icon will move 
you into the area you want. But once 
past the pretty picture facade it’s text 
driven all the way. The contents listings 
are depicted in long menus, supported 
by textual explanations. Moving to a 
site directly is very simple; a typed 
command GO BETTMANN will take 
you directly to the Bettmann Archive; 
GO UK PAPERS moves you into an 
area where you can peruse recent edi- 
tions of The Daily Telegraph, The 
Guardian, etc. 
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Sports In-Depth 


eWorld Sports 


Check for the latest scores, schedules and news from the 
very wide worlds of professional & amateur sports. 


Up-to-the-minute scores for 
all the biggest games. 


Vwhere being a fanis the 
greatest sport of all. 





| eWorld Hews from Reuters 


Up to the minute headlines and news stories about world 
affairs, business, entertainment and the weather. 
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Aoki seeks to defend title in Bank One Classic|¢+¥ 
Hanson takes one-shot lead at LPGA Heartlafes# 
Weibring leads rain-shortened first round of 
Davenport, Frazier advance to quarters at N 
Maleeva, McGrath make semifinals at Kremili 












Americans slight favorites as Ryder Cup golf 
Rooney apparently will not train Tyson's nex 
&] Reds can wrap up division title Friday 
Redskins OL Lachey undergoes season-endi 
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The eWorld ‘Newsstand’ graphics window. The penalty for such visuals is 


download time. 


In this GUI facade, backed up by tex- 
tual navigation, CompuServe differs 
considerably from eWorld, which car- 
ries graphics for three or four layers 
more until text begins. As a result, the 
former is considerably faster... 

Member support is another strength. 
Once you’re connected, and if you still 
feel out of your depth, you can tap into 
customer service in a quest for help in 
getting around. Or you can make billing 
enquiries, send a message back to base, 
etc, etc — all at no charge. CompuServe 
still sees the need to stuff subscribers’ 
letterboxes with all sorts of paper publi- 
cations in support — as well as a maga- 
zine, mailed each month. 

CompuServe now also offers gate- 
ways to the World Wide Web and the 
rest of the Internet. 

Despite a tip of the mouse towards 
kids in a few forums, CompuServe is a 
business/professional service that will 
fill many needs. But mind those extras! 


Apple’s eWorld 


A cow of a name to type, with its ini- 
tial lower case character, this service is 
the one to watch — until Microsoft’s 
Network can display its strengths. 

In many ways eWorld is comple- 
mentary to CompuServe. Unfortunately, 
it may be a little too late on scene 
to garner any more substantial and 
attractive content. 

The situation of various companies 
soaking up content to make a commer- 







cial online service viable and appealing 
has great similarities to the plight of 
local Pay TV operators, scrambling to 
sign up programme providers. 

Apple have targetted their core market 
as ‘consumer/home’ and SOHO (small 
or home office) users. For some, eWorld 
will be a little too ‘Mum and Dad’, but 
the promise of Australian content will 
surely attract many subscribers. 






a so 


POR OIOD 


Legal Hews Roundup 


news. 


Law Library 


here. 


Plead Your Gase 





ISSUBS. 


Court TU Store 





products. 





Keep up to date with the latest trial 


Get the latest court documents 


Photo & Sound Library 


Images and sound-bites of thekey 
players ad evidende in Major CazEz. 


Discuss Court TY cases and legal 


Read about and order Court TV 


The access software I tried before 
writing this story was in version 1.1, a 
little slicker, definitely more ‘graphicy’ 
than the launch version. 

I have been a subscriber twice over the 
last six months or so, and each time 
found much of interest to me. But then 
my interests are fairly catholic; what 
eWorld does lack is information rich, 
professional content. 

The much described eWorld ‘town 
square’ greets you on connection, com- 
plete with muted traffic sounds. 

The current version features 10 sites, 
to lead you into its byways: News 
Stands, Marketplace, Arts & Leisure 
Pavilion, Learning Centre, Computer 
Centre, Business & Finance Plaza, 
Community Centre, Info Booth, eMail 
Centre — and the Internet ramp. 

Concerning the latter, I was happy 
to find a special World Wide Web 
browser can be downloaded — with no 
connect charge. 

I’m afraid you will find one or two 
of the eWorld sites a little too US-or1- 
entated, particularly the Learning 
Centre, complete with US college 
admissions info. But imagine its use- 
fulness with a fully loaded Australian 
educational content! 

There are some highly interesting pro- 
jects for student level browsers. Some 
niceties on this spot relate to historical 
dates and images of personalities, all of 
which text and graphics you can down- 





The O.v. Simpson Case 
The "case of the century,” play by 
play. 


Legal Survival Guide 


‘Your source for consumer legal 
news 


; ht the Bar 
6 Talk to Court TY editors and other 


special Guests. 








TU Schedule & Calendar 


Court TY programming and special 
events. 


The eWorld ‘Court TV Law Center’ site, which was especially popular during the 


O.J. Simpson trial. 
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load; these don’t appear to carry copy- 
right burdens. 

Another site that caught my eye 
was the Arts Pavilion, appealing for 
the movie or arts buff — but not the 
place where you can find handy tips 
on SP Betacam! 

If you have children, eWorld (and 
possibly CompuServe to a degree) could 
be ‘ultra safe’ services to leave the kids 
to roam freely; the company claims the 
service is “G’ rated. 

No porn — maybe the occasional 
nude, but little that will frighten the 
average parent. Just make sure the kids 
can’t get your credit card details — or 
watch out for them scavenging around 
the beguiling shopping malls sprinkled 
around the service. 

However, if you are researching a 
book on an arcane scientific subject, per- 
haps eWorld is a little too prosaic. 

One irritating facet of eWorld is the 
highly polished graphic interface. While 
it is, admittedly, pleasing to click on dia- 
log buttons on ultra decorative windows, 
the pain in the behind comes from the 
time the system takes to download each 
graphic — anything up to 30 seconds 
per window. But, once loaded, the 
graphics headers are stored in your 
eWorld folder. 

I have to admit I’m a sucker for 
eWorld; it reminds me of those 500- 
page US magazines we used to get 
(before paper costs soared), replete with 
long articles and an advertising content 
of somewhere near 70%. Great to roam 


CompuServe 
CompuServe began as a computer time 
sharing service, in an effort to make an 
insurance office computer available for the 
__ use of down-at-heel programmers in out of 
hours ‘downtime’. 


Now the world’s largest soinmercial 

online service, CompuServe has 3.2 mil- 

lion members — around 29,000 of which 
are in Australia. 


The service is believed to be the market 
leader in terms of breadth of content. Its 
traditional users have been from the busi- 
ness sector, but now being discovered by 
SOHO and individual members. 


In CompuServe’s formative years no 
hardware or software was found capable 
of allowing it to do what it desired so it 
built its own. Using host machines based 
on VAX, it created its own operating 
system and also built its own network 
equipment. 


Several dozen mainframe computers 
are used, eee a myriad of other host 


Welcome, AustPRS! 
2 Computer Center 
Apple Customer Center 






Back Of Bourke... ? 








Don't know where to find us? Try 
here for all the latest contacts. 






The Latest. 


Apple's latest press releases, special 
offers, job opportunities £ more. 


= 








Come Out of the Dark Persuasive Conversations 
Enlightenment in the form of Apple Give us Your ideas on how we are 
News and Education News. going and what we can improve. 
Mostly hultihiedia The Bazaar 

Find out about the New Media Macintosh, Newton, Feriphar als 2. 
Centres, Developement & more. Software, just to name a few. 
Macintosh Product Guide AAPDA 

Over 14,000 Macintosh products Australian Programmers 

and their Aussie distributors. Developers Association Information. 
What's Up... Downunder 


Find out about Apple's Downunder 
public events and online schedule. 


The Australian sites currently available on eWorld. The company hopes to 


expand this area. 


around in — and, in truth, eWorld is a 
delight to roam around in, with return 
visits repaying you with new delights at 
every mouse button click. 


Conclusion 


I am faced with the choice: 
CompuServe, eWorld, or my _ basic 
Internet service provider (which hap- 
pens to be Ozemail). I like both of the 
commercial services very much; eWorld 
has much appeal and, if it grows in con- 


machines for special purposes, like a ded- 
icated WinCIM (Windows CompuServe 
Information Manager) download 
machine. 

Regarding censorship: it is against 
company operating rules to post any 
obscene material on the service. Forum 
operators will generally remove 
obscene material and warn the offend- 
ing person not to do it again. Repeat 
occurrences will result in forum lock- 
outs or loss of membership. | 


Australian content: aside from AAP, 
there are a number of other local content 
providers, and the company encourages 
people with ideas for their content to 
contact them. : 


eWorld 
Currently | 15,000 subscribers (as this 


article closed) are on eWorld globally. The — 


base in the US uses Stratus servers with 
HP UNIX systems as mail servers. 

Occasionally | had trouble logging on, 
due to traffic. | did find the slow download 
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tent over the next few months, it may 
well be my ultimate choice. But then I’m 
a Mac user — and there is much for 
devotees of the Apple Corp product. 
Now that both commercial services 
offer a ramp onto the Internet, it means I 
could well do without my original ser- 


vice provider! 


In closing, I would like thank Peter 
Sandys and Mike Fuller of eWorld and 
Subra Venkat of CompuServe for their 


help in compiling this story. # 


times at 9600b/s a bit annoying — how 
about 20 minutes for a megabyte! But 
Apple say they will soon lift this to a high- 


er speed. 


By the end of 1995, a Windows/DOS 
version of the comms software was sched- 
uled to be available — which will be of 
some delight to the PC crowd. 


One big advantage of Apple Australia 
being on eWorld is that you can hit them 
with questions and download system soft- 
ware without needing to overload the 
Pacific carrier. 


-Comparisons 


Both services have a useful ‘intelligent — 
agent’ feature, which can make daily 
downloads from the world’s press on any 
subject of your choice. 


In the US, there are over half a dozen 
commercial services. CompuServe is the 
leader. eWorld is now global and soon will 
be PC compatible. The question is, will 
either survive the arrival of an all-singing, 
all-dancing Microsoft Network? 
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Dr Ernest Benson: A brilliant career 


by Neville Williams 


in electronics, academic and practical - 1 


Such is the history of electronics that most of its pioneers became involved at an elementary level 
and gained expertise mainly by practical experience. But a few, like the late Dr Ernest Benson, 
concentrated first on gaining an initial foundation in physics, maths and electrical engineering — 
resulting in an exceptional appreciation of both the theory and the practice of electronic equip- 


ment design. 


Having known ‘Ern’ or ‘Ernie’ 
Benson. as a personal friend over many 
years, it was a shock to hear of his death 
and to read the notice in the SMH a cou- 
ple of days later: 

BENSON, John Ernest — August 2, 
1989 (suddenly) at home (D.Sc.ENG) 
loved husband of Mavis .... 

Ern had been an esteemed member of 
the Institution of Radio & Electronics 
Engineers (Aust), and an obituary was 
published in the JREE Monitor for 
March 1990, contributed by his fellow 
engineer, Neville Thiele. It was reprint- 
ed, with due acknowledgement, in the 
July 1990 issue of this magazine. 

Then why this belated instalment of 
_ “When I Think Back’, in January 1996? 
Mainly because the memory of Em 
Benson lives on, and embraces far more 
than could be conveyed in a one-page 
obituary. There were episodes in his 
career that I can personally recall and, 
with the passage of time, it is now possi- 
ble to merge them with the published 
obituary, without embarrassment or con- 
flict with the personal recollections of 
his family. 

So here is the story of the Ernest 
Benson who will be remembered by 
many old-timers in the electronics 
industry, and by another quite sepa- 
rate group affiliated with the 
Anglican Church of Australia. Much 
of the information, and most of the 
illustrations have been made avail- 
able by his wife Mavis and with the 
cooperation of his sons, both of 
whom are medical practitioners. 


John Ernest Benson was born in Ryde, 
Sydney, on March 7, 1911, the only son 
of John Ernest and Lilian Benson. His 
father was an orchardist and property 
Owner, as were his grandfather and 
great-grandfather. So it was that Ernest 
junior spent his boyhood In a farming 
environment, with cows to be milked, a 
horse and sulky, fuel stove and grate, 
and kerosene lamps. The family had to 
wait patiently for the gas to be connect- 
ed — and even longer for electricity! 

Come Sunday and the Benson family 


would put on their “Sunday best’ and 
head off to St John’s Anglican Church at 
North Ryde, where his father was 
Sunday School Superintendant. Young 
Ernest attended St John’s until the age of 
12, when he linked up with the larger 
Anglican church of St Anne at Ryde. 

At a personal level, this provided a 
link when we met in later life. My par- 
ents also attended church each week in 
their Sunday best; my father too was 
Superintendant of the ‘bush’ Sunday 
School in Bargo, and I had been one of 





ter Ruth Lilian, his junior by 15 months. They grew up in the ‘bush’ that once 
encompassed Sydney. 
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the kids. To the ‘sceptics’, 
we were both accepted as 
incurable ‘wowsers’! 


The ‘bushie’ fringe 

If Ern’s rural background 
seems inconsistent with his 
suburban address, one must 
allow for the fact that Ryde at 
the time was very much on 
the city fringe. Beyond it lay 
what what was __ then 
Sydney’s ‘food bowl’ — a 
pattern of rolling hills, 
orchards, market gardens, 
dairies, poultry farms, family 
farms and timber mills, punc- 

tuated by tracts of native 
bushland as yet uncleared. 

Ern’s years at the Ryde 
public school would appear 
to have been a mixed bag, 
with a teacher problem cost- 
ing him an extra year. However, when 
he finally sat for what we then called the 
‘QC’ (Qualifying Certificate), he gained 
admission to the Sydney Technical High 
School in Albion St, Paddington. This 
was in 1925. 

It was a tedious return journey from 
his home each day by foot, train and 
tram, but it was obviously the right kind 
of school for his temperament. He 
appears to have skipped second year and 
sat for his Leaving Certificate in 1928, 
earning a Teachers’ College 
Scholarship deferrable over five 
years. For extra measure, a 
University Exhibition entitled 
him to be enrolled in the Faculty 
of Engineering, commencing in 
1929. 

This he took up, but after two 
years of Engineering, he trans- 
ferred to Science and. graduated 
with a B.Sc. in 1932, continuing 
his studies to completion in 
November 1933. 

From December 1933 to 
February 1934 he did Honours 
Research under Dr Geoffrey 
Builder and Dr David Martin, in 
the Radio Research Board in the 
Electrical Engineering School. 
His Honours Thesis was titled 
‘The Cathode Ray Oscilloscope 
in Radio Research’. 

Erm Benson _ graduated 
Bachelor of Engineering in 
Electrical Engineering (B.E.) 
with First Class Honours, in 
1934. Ironically, all this study 
in Ern’s home was done under 
gaslight, presumably from 
one of the original coal gas 
conversion plants that sup- 





Fig.2: An old ‘Box Brownie’ photo of a live steam scale 
model of the ‘Flying Scotsman’ loco — An early indica- 
tion that Ernie Benson had an aptitude for practical work 
as well as ‘book learning’. Ern Benson is at right. 


plied Sydney. The electricity mains 
did not reach the Benson home in 
Arthur St, Ryde until 1939! 


Professional hobbyist? 


To this point, one might be excused 
for assuming that the former ‘farm lad’ 
had gravitated into the compleat acade- 
mic — preoccupied by ‘why so’ rather 
than ‘how to’. But in fact, while pursu- 
ing his very successful studies at “Tech 
High’ he had joined a school hobbies 





Fig.3: The Ern Benson that we knew at IREE meet- 
ings and other trade functions — and often plied with 
technical questions. Like fellow engineer Fritz 
Langford-Smith, he was also very active in Anglican 
Church affairs — from Sunday School teacher to a 
member of synod. : 


club and built a small slide- 
valve steam engine. 

(I can relate to that because 
at one stage in my own rural 
boyhood, my ultimate acqui- 
sition had been a miniature 
steam engine, fired by methy- 
lated spirits. It would spin the 
flywheel like a top but, 
unlike Ernie’s home made 
slide-valver, it lacked the 
power needed to drive sepa- 
rate models.) 

This done, Ern joined forces 
with a school friend, Ken 
Nicholls and set about the con- 
struction of a ‘Flying 
Scotsman’ loco, live steam and 
scaled for a 2” track. It was 
completed during his early uni- 
versity years and necessitated 
the installation of a suitable 
track in the backyard of the 
family home ‘Mascotte’, in Arthur 
Street. The project culminated in a 
‘grand opening’ attended by Ken 
Nicholls and C.A. (“Sammy’) Coulson, 
their one-time metalwork teacher from 
Tech High. 

I knew none of this until I read the 
notes supplied by Mrs Mavis Benson. 
But it helped explain why I had come to 
regard Ern as a very practical engineer, 
ready to come up with ideas but no less 
prepared to back them up with practical 
examples. More about this later. 

As it happened, 1934 — the 
year that Ern gained his honours 
degree — was a carry-over from 
the ‘great depression’ and 
appropriate vacancies were few 
and far between. He accordingly 
decided to take up the deferred 
teachers college scholarship, 
which was still valid — and 
emerged with a 2A Certificate 
from the Dept of Education, a 
Dip.Ed. from the University of 
Sydney and a letter from the 
Director of Education com- 
mending him for ‘a meritorious 
college career’! 


Classroom or lab? 


Ernest did his practical teach- 
ing at Sydney Technical High, 
his old school, and duly 
received notice of his appoint- 
ment to the High School at 
Lithgow, a mining town and rail 
centre on the western fringe of 
the NSW Blue Mountains. 

However he apparently had 
mixed feelings about a teaching 
career and was still pondering 
the situation when he received a 
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Fig.4: From EA files, AWA Research 





Lab staff in the ‘good old days’. (L-R, 


standing): C.A. Saxby; G.R. Walters; J.E. Benson; H.A. Ross. (Seated): F. 
Maynard; R.M. Huey; Dr G.Builder; H.J. Brown; D.M. Sutherland. 


call from his former mentor, Dr Builder. 
Dr B. himself had accepted a position 
with the Research Laboratory at AWA 
in Ashfield, and needing qualified sup- 
port staff, had remembered young 
Ernest Benson. I gather that it didn’t 
take young Ern long to make up his 
mind! This was in 1934. 

At the time, there was considerable 
debate about the need for more accurate 
frequency control of AM broadcasting 
stations. In the early days of broadcast- 
ing, many transmitters used tuneable 
L/C master oscillators, adjusted to the 
best ability of ‘techs’ and inspectors — 
often without precision frequency 
meters! Listeners would notice aberra- 
tions and would protest en masse to the 
PMG Dept when ostensibly isolated sta- 
tions appeared to edge too close to an 
adjacent channel. 

The Government accordingly decided 
that all broadcasting stations should con- 
vert to crystal frequency control, thereby 
motivating AWA to document the prob- 
lem and develop expertise in the produc- 
tion of precision crystals and crystal 
oscillators. This was at a time when 
crystalline quartz had to be sliced in cer- 
tain planes, cut into rectangular wafers, 
then manually ground and/or etched to a 
critical thickness until each individual 
wafer exhibited a natural piezoelectric 
oscillation at a nominated frequency, 
when mounted in a suitably designed 
plug-in crystal holder. 


It was a tedious task, with each crystal 
a one-off product, priced accordingly. 
How different from the present-day 
scene when tiny, precision crystals are 
used by the thousand in tuners and trans- 
ceivers, and by the tens of thousands in 
accurate timepieces, ranging from 
ornate clocks to = almost literally — 
‘two bob’ watches! 


All about crystals 

So it was that in December 1934, Ern 
Benson found himself in Dr Builder’s 
Research Lab charged with the respon- 
sibility of clarifying the needs of 
broadcasters and the appropriate 
response of AWA in terms of advice 
and equipment. For several weeks, he 
spent long evenings in the lab listening 
to broadcast stations and tabulating the 
frequencies on which they were actual- 
ly transmitting. 

This led to ongoing work on crystals 
and their applications, culminating in a 
paper prepared for the IRE World Radio 
Convention (Sydney, 1938) entitled 
‘Precision Frequency Control 
Equipment using Quartz Crystals’ by Dr 
Geoffrey Builder and J.E. Benson: 

Unfortunately, although listed, the 
paper does not appear in my bound copy 
of the Convention Proceedings and | 
was denied a first-hand account of the 
work to that point. I gather, however, 
that Builder and Benson investigated 
various modes of vibration in quartz 
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crystals and their further applications in 
remotely controlled receivers. 

By 1945 Ern Benson had written some 
10 further papers on these subjects, 
which were submitted to the Sydney 
University for an M.E. degree. This he 
gained with First Class Honours and the 
University Medal. 

Ern was a natural writer and for the. 
same reasons would no doubt have 
emerged as an outstanding teacher had 
he chosen that career. He had a natural 
ability to sense how best to introduce a 
given subject, and the sequence in 
which new and interdependent facts 
should be presented. 

Almost as a matter of course he 
became the Editor of the AWA Technical 
Review, issued by _ the . Research 
Laboratory and circulated to technical 
professionals in the local electronics 
industry and to contacts overseas. In a 
sense, it was a companion publication to 
Radiotronics and its related publica- 
tions, devoted to valve applications 
under the guidance of Fritz Langford- 
Smith, a fellow professional 
engineer/author. Sourced from the same 
holding company, both publications did: 
much to reinforce the image of AWA as 
a research organisation as well as being 
a manufacturer and a merchant! 


A notable tribute 

In his obituary (EA July 1990, p.16) 
Neville Thiele records that Ern-: 
Benson edited AWA Technical Review 
for 27 years, until he retired from 
AWA in 1975. 

Referring to one of Ern’s papers pub- 
lished in the IRE (Aust) Proceedings on 
the colorimetric principlés of television 
(July-Aug, 1951) Neville Thiele mod- 
estly describes it as a ‘lifelong model for 
at least one young author, for writing a 
technical paper’. 

Meanwhile, at a personal level, I 
myself had joined AWA in 1936 and 
became a small cog in what was then a 
very large wheel. In the A.W. Valve Co. 
lab, I/we were only metres from where 
Ern Benson worked in the cottage-size 
‘Research’ or ‘Standards Lab’ — call it 
what you will. 

But we might as well have been in 
another world. We in the AWV lab 
reported for duty at the same time as 
most others in the Ashfield complex, 
arrived in the same buses or competed 
for parking places in the adjoining 
streets. We knocked off about the same 
time each evening and poured out 
through the same gates, scanned by the 


same uniformed security staff. 

The research lab team, on the other 
hand, seemed to ‘do their own thing’, 
giving the impression that they were 
answerable to Head Office in the city 
rather than being an integral part of the 
organisation at Ashfield. Over the 
years, they came and went, as if by 
remote control. 

Shortly after starting work at AWV, 
my attention was drawn to someone who 
had just pulled up in his car in the drive 
outside the Research Lab. “That’s Ern 
Benson”, I was told. “He’s been special- 
ising in quartz crystals”. 

Ern was conspicuous, not for his face 
or figure, but for the fact that the upper 
half of his torso was protruding from a 
‘Baby Austin’ car. As I remember, it 
was Classified officially as the ‘Austin 
Seven’, having a tiny seven horsepow- 
er motor. At the time it was the small- 
est — and lightest? — mass produced 
car on the road. Some called it the 
‘motorised pram’... 


Memorable vehicle 


From then on, Ern Benson and/or his 
car became a familiar sight to me in the 
environs of the Ashfield complex. He 
seemed almost to relish the contrast 
between his tiny two-seater and the ‘Gee 
Whiz’ vehicles used by some of his 
peers. One, I remember, drove a French 
Delarge, weighing allegedly three tons! 
(Was my mind playing tricks when the 
name Don Connolly flashed before me?) 

I mentioned Ernest and his Baby 
Austin to his wife Mavis, and suggest- 
ed that he seemed almost to be making 
a statement of some kind. Said she: 
“T’m not sure about that, but he certain- 
ly continued to drive the Austin Seven 
until the mid-fifties. He reckoned he 
had the last laugh during the war with 
his Austin ‘beetle’, when motorists 
were rationed to a few gallons a 
month’. She continued: 

“Ernest used to drive his beetle to uni- 
versity, much to the good-natured 
amusement of this fellow students. On 
one occasion he came out of lectures, to 
find it on top of the steps of the P.N.R. 
building!”’ She didn’t finish the story, 
but went one better by finding a picture 
of the original ‘Ern-mobile’, pho- 
tographed outside their home with an 
exact duplicate owned by a friend. 

Ernest’s work with crystals led to a 
paper prepared in association with Ms 
Edna Dash entitled ‘A Compact 
Piezoelectric Chronometer’. Despite the 
adjective ‘compact’ the finished clock 
used a standard 19” (48cm) wide panel, 
just on 1-metre high. 

In its day it was a revolutionary con- 





Fig.5: Two identical ‘baby’ Austin Sevens, the one on the right being the one 


which carried Ernest Benson to university and to work at Ashfield up to the mid 
1950’s. During the war years, they would make a little petrol go a long way! 


cept, but such has been the progress with 
solid-state technology that I am wearing 
on my wrist an el-cheapo digital watch 
which my wife bought for me when I 


entered hospital over 12 months ago. It 


is waterproof, runs from an inbuilt cell, 
displays the year and date on demand, 
shows the time — which is still spot-on 
after 14 months — and it cost around 10 
dollars. (Not worth pinching!) 


Christmas chimes 


That Ern Benson did not have a one- 
track mind became evident in 1940, 
when worshippers heading for the 
Christmas Morning service at St 
Anne’s Anglican Church at Ryde were 
amazed to be greeted by the sound of a 
carillon, emanating from the normally 
mute stone tower. 

It transpired that the Rector (Mr 
Stubbin) and Ernest Benson had ‘got 
their heads together’ and set up a public 
address system in the tower, fed from an 
amplifier, a phono pickup and a selec- 
tion of records carrying chime music. 
To both rector and congregation, the 
sound brought just the right atmosphere 
to the occasion. 

Then in 1943, the parishioners made a 
presentation to Mr Stubbins to com- 
memorate the 21st anniversary of his 
induction as Rector of Ryde. He, in turn, 
handed the cheque back to the Church 
wardens to be used towards the purchase 
of a set of orchestral chimes. 

It fell to the lot of Ern Benson to 
translate the gesture into a reality, 
beginning with the purchase of a set of 
tubular bell chimes from the Premier 


Drum Co (UK), suitable for keyboard 
operation. Ernest himself devised the 
mechanism and constructed the key- 
board in memory of his mother, Ethel 
Benson. A fellow parishioner, Mr L. 
Vincent constructed the console. 

Electronic pickup from the tubular 
bells and an amplifier feeding loud- 
speakers in the tower completed the 
installation. The loudspeakers were 
AWA public address flared horns, fitted 
with multiple drivers. The installation 
was dedicated on February 27, 1944 by 
Archbishop Howard Mowll. 

AWA subsequently commercialised 
the design and installed an electronic 
chime carillon in about 25 churches, 
including Lithgow, Singleton, Scone, 
Hurstville, St Matthew’s at Manly, and 
the Roman Catholic church at 
Darlinghurst. One was even shipped to 
Bombay in India. An AWA model was 
also installed in St Anne’s, and the 
Benson original was presented by the 
Church to the Cathedral of the Holy 
Spirit at Todoma in the Diocese of 
Tanganyika — half a world away. 


Special occasions 

At a professional level, the Chime 
Carillon was played at the Melbourne 
Town Hall by Professor Bernard 
Heinze. Also by Professor D.R. Peart, 
Professor of Music at Sydney 
University, from an installation in the 
AWA tower atop their Head Office 
building at 45 York St, Sydney; the 
occasion was the birth of Prince Charles. 
How time passes! 

Broadcast on short wave over Radio 
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Australia, the Melbourne per- 
formance was heard by Garth 
Major of the Antarctic 
Research Expedition on 
Macquarie Island. Reception 
was verified by cable to the 
AWA Melbourne office. 

Commercial production of 
the carillon has since been ter- 
minated by AWA by reason of 
reorganisation and_ rising 
labour cost. The installation at 
St Anne’s in Ryde is still func- 
tional. It was silent for a while 
for lack of an experienced 
player, but the role has since 
been filled — again — by 
Mavis Benson on Sunday 
momings, in memory of her 
husband. 

A practical advantage of the 
electronic carillon, she says, is 
that, unlike their traditional 
counterpart, the loudness can 
be moderated — out of con- 
sideration for neighbours who 
may want to sleep in on 
Sunday mornings! The obser- 
vation reminded me of an 
alleged conversation between 
two neighbours in an unspeci- 
fied English village: 

“Beautiful bells aren’t they?” 

“Sorry — I can’t hear you!” 

“T said: the bells are beautiful — so 
much a part of the English tradition.” 

“T’m afraid it’s no use. I can’t hear you 
for those (adjectival) bells!” 


Taste of the future 


I round off this first instalment with a 
reference to the first occasion on which 
I walked into the Epping Baptist 
Church, reportedly the largest Baptist 
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Fig.6: The ‘works’ of Ern Benson’s keyboard carillon 
installed and still operating at St Anne’s Anglican 
Church in Ryde, NSW — played by his widow, Mavis. The 
design was commercialised by AWA. 


church in Australia. It was full to the 
doors, but I was immediately impressed 
by the effectiveness of the PA system. It 
was crystal clear, with not a hint of feed- 
back and with the voice appearing to 
come from the rostrum area. 

A quick glance around revealed only 
one sound source — an oddly shaped 
enclosure bracketed into the area where 
the front wall merged with the ridge of 
the peaked ceiling. It was fairly large, 
but too far above the normal line of sight 
to be intrusive. 


A tall narrow fret down the 
inner face of the enclosure 
betrayed the presence of 
(probably) four fairly large 
loudspeakers; it was clearly 
intended to project its wedge- 
shaped sound column towards 
the audience in the rear section 
of the auditorium. 

Underneath, the sloping 
base of the enclosure carried a 
second, shorter column, 
focussed on the forward pews. 
Down below the enclosure 
was the platform carrying the 
pulpit and supplementary 
microphones, clear of the 
wedges of sound emitted by 
the columns above. 

Textbooks tell us _ that 
human senses indicate to us 
the source of sound in the hor- 
izontal plane — left/right and 
front/back. We are much less 
sensitive in the vertical plane. 
The congregation at Epping 
Baptist simply accepted that 
the sound was coming from — 
where the action was; they had 
no urge to quibble that the 
preacher was ‘doing his thing’ 
50 feet in the air. 

At the end of proceedings, I remarked 
to a church officer that “Whoever speci- 
fied the PA system knew what he was 
doing!” His reply: “He’s a local man 
from St Anne’s at Ryde. You might 
know him — Ernest Benson.” 

Yes, Ernest Benson certainly did 
know what he was doing. He was to 
mastermind sound systems in some of 
the most important buildings in Sydney 
and Canberra! 

(To be continued) 


Impressive Results by UNSW Opto Researchers 


Continued from page 25 


fibre we have developed. Also, integra- 
tion of the demultiplexing and photode- 
tection devices into a single package 
makes the unit very robust,” Professor 
Chu said. 

“If every home in Australia is going to 
be wired with optical fibre, it is not dif- 
ficult to see the huge market for this 
device,” he added. 

As the principal investigator for the 
project, which received $1.28 million 
in GIRD funding, Professor Chu is 
looking for a commercial developer 
for the device, which, he estimates, 


could be manufactured for about $100. 

Professor Chu said that the demulti- 
plexer was robust enough for wide- 
spread application. 

It is now ready for commercial pro- 
duction and Professor Chu welcomes 
inquiries. 

Siemens has decided not to commer- 
cialise the product, due to the compa- 
ny’s specialising in electronic (as 
opposed to photonic) technology and 
to a perceived bout concerning the 
speed with which ‘fibre to the home’ 
technology may be taken up by 
Australian markets. 

In this project, Siemens paid for 
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John Arkwright to work with the 
group. Professor Chu said that the 
link through Mr Arkwright to 
Siemens had been invaluable in 
defining Siemens’ requirements and 
directing the focus of the research — 
which had produced numerous bene- 
fits for Siemens. 

This project followed the highly 
successful project on twin core fibre 
optical switches supported financial- 
ly by Siemens and led by Professor 
Chu and Professor Allan Snyder of 
the ANU. : 

(Reprinted from Uniken, by per- 
mission). % 





Scope primer 

FAST SERVICING WITH OSCIL- 
LOSCOPES, by M.C. Sharma. 
Published by BPB Publications, 1994, 
Soft covers, 234 x 180mm, 176 pages. 
ISBN 81-7029-409-6. RRP $19.95. 

Another economy textbook from New 
Delhi (India) publisher BPB, this time 
an introductory book on the operation 
and use of modern scopes. The author 
says his aim has been to enable the 
scope user to use it more intelligently, 
and get the maximum out of it as a tool. 

There are 17 main chapters, which 
Start with scope basics and take the 
reader through the various sections of 
the instrument and how they work. Then 
follow chapters on probes, measurement 
techniques, troubleshooting, storage 
scopes, using a scope in conjunction 
with a counter, and choosing an instru- 
ment. A couple of appendices deal with 
scope performance parameters and mea- 
surement, and typical specifications. 

Where particular instruments are dis- 
cussed, there’s a fairly strong emphasis 
on the particular instruments available 
in India. However apart from that, 
there’s a great deal of general material 
that applies just as much over here. In 
fact on the whole, the book gives a very 
good basic introduction to the operation 
of scopes and how they’re used. 

I couldn’t find any typo’s, and there 
are plenty of neatly drawn diagrams — 
although only a few rather murky half- 
tone pictures. If you’re after a helpful 
but inexpensive introduction to scopes, 
though, it’s well worth considering. 

The review copy came from Jaycar 
Electronics, which stocks it as Cat No. 
BM-2488. (J.R.) 





NEW BOOKS 


DIY monitoring 


HOW TO BUILD EARTHQUAKE, 
WEATHER AND SOLAR FLARE 
MONITORS, by Gary G. Giusti. 
Published by Tab Books, 1995. Soft 
covers, 190 x 235mm, 290 pages. ISBN 
0-07-025209-2. RRP $39.95. 

This is a book about build-it-yourself 
equipment to monitor natural phenome- 
na like lightning strikes, solar distur- 
bances and earthquakes. The author is 
billed as a National Weather Service 
(US) spotter and longtime student of 
earthquakes and weather phenomena. 

The book is divided into three parts, 
each with a number of chapters. The 
first part describes modular circuits and 
is a ‘basics’ section, aimed at beginners 
to electronics. Included are designs for a 
basic seismometer (with sensors), a seis- 
mic-flare receiver, a number of valve 
circuits (TRF radio, audio amplifier, 
geo-monitor) and some power supply 
circuits. At all times the author keeps the 
focus on monitoring natural phenomena, 
rather than just electronics. 

The second, or advanced part includes 
details of a BFO seismic detector, a 
magnetic disturbance detector, a very 
simple ULF/VLF radio and an inductive 
energy field monitor. This part includes 
two chapters about earthquakes, mainly 
based around the United States. 

The third part, called ‘Maverick 
observations, theories and tools’ details 
some case studies and theories, along 
with constructional details for some 
more equipment. It includes a Geiger 
counter, an interferometer and how to 
adapt a digital multimeter as the display 
for some of the projects in the book. 

The appendices includes a list of basic 
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electrical laws, US standard electrical 
symbols, component colour codes, very 
brief data on some popular ICs and com- 
ponents and a list of reference books. 

In summary, there are over 40 projects 
to build. The most expensive project is 
costed at US$75, but most less than 
US$25. The book doesn’t aim to teach 
electronics, but many of the projects are 
suitable for beginners. 

The writing style is rather old fash- 
ioned, but is friendly and easy to read. 
The review copy came from McGraw- 
Hill Australia, of PO Box 239, Roseville 
2069. (P.P.) 


Caravan electrics 


DAVE JEANES’ COMPLETE 
GUIDE TO CARAVAN ELECTRICS, 
by Dave Jeanes. Published by Dave 
Jeanes, 1995. Plastic comb binding, 
210 x 150mm, 88 pages. ISBN 0-646- 
21344-X. RRP $15 including P&P. 

A handy little ‘practical manual’ from 
Australian author Dave Jeanes, whose 
earlier books Marine _ Electronics 
Workshop Manual and Journey Around 
Australia have been very popular. Mr 
Jeanes has also contributed various arti- 
cles to EA, in the past. 

The idea of this new book is to give 
non-technical caravan owners enough 
practical knowledge of electricity, low 
voltage circuits and electrical appliances 
to be able to tackle mods, additions and 
of course emergency repairs, when trou- 
ble strikes in isolated locations. 

There are 12 chapters, which start off 
with basic electrical concepts and gradu- 
ally progress through wiring, lighting 
and batteries to the various appliances — 
including fridges, TV and_ radio 
receivers, mobile radio and phones. 
There’s lots of good practical informa- 
tion, which should make it of consider- 
able value to those for whom it’s written. 

Mr Jeanes has written and published 
the whole thing on a PC using Microsoft 
Word and Publisher, and although some 
of the diagrams are a little basic, they’re 
generally quite clear. Overall it seems 
good value for money. 

Copies are available at the price given 
above directly from Dave Jeanes Books, 
PO Box 77, Tugun 4224; phone (075) 
988 642. (J.R.) @ 
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Why doesn’t EA publish more micro- 


based projects — with full source code? 


Conducted by Jim Rowe 





We're going to tackle a different, timely but also quite thorny subject this month: the question of 
whether or not magazines like EA should publish more construction project designs based on 
microcontrollers and similar chips containing ‘firmware’. After all, say the pro-micro enthusiasts, 
this technology represents the real future of electronics. There’s also the related question of 
whether we should always include the full source code listing for any firmware involved in such 
projects, to allow readers to learn more about its operation... 


This is a subject that I’ve been con- 
cerned about myself for some time now, 
and I imagine that it’s been exercising 
the minds of quite a few other electron- 
ics magazine editors as well. With 
microcontrollers and other programma- 
ble devices becoming more and more 
common in commercial electronics 
equipment, shouldn’t we be publishing 
more construction projects using these 
same devices, so that our readers can 
learn more about them? 

Unfortunately it’s not quite as simple 
as that — I only wish it were. In fact it’s 
one of those subjects that tends to open 
up all sorts of complex issues, as [Il try 
to explain. 

Because these projects are based 
largely on firmware, or ‘software in sili- 
con’, the conventional hardware side of 
the project often tends to become little 
more than a few unexciting-looking 
chips on a small board. The really ‘inter- 
esting’ part is the code buried inside the 
programmable chip — i.e., how the pro- 
grammer managed to get the chip to 
‘perform the appropriate tricks’. 

What this means, for a start, is that 
we’re now talking about a different kind 
of electronics project from the tradition- 
al type. One where the interest and satis- 
faction (for readers and those who build 
the project) must come from under- 
standing the code used to make the chip 
do the required job, rather than from 
understanding how the various compo- 
nents work together, to make a circuit 
which achieves a similar result. 

Now I’m not saying that this makes 
such a firmware-based electronics pro- 
ject any less appropriate, or less worthy 
of publication than a traditional hard- 
ware-based one. Bearing in mind the 


directions in which electronics is moving 
— inexorably — that’s clearly not the 
case. In fact you can easily argue that 
firmware-based projects are now more 
appropriate than the traditional type. 

But they’re clearly rather different. So 
different, in fact, that some readers and 
electronics DIY enthusiasts have indicat- 
ed to us that they don’t find them of much 
interest. They see them as exercises in 
programming rather than in building a 
piece of electronics, and they don’t find 
this as satisfying. “Why don’t you give us 
as many interesting little electronics pro- 
jects as you used to?” they ask, “instead 
of these things based on yet-another- 
@#%$* @-programmed-micro?” 

Another complicating aspect of the 
situation is that for magazines like EA, 
which still try to develop as many DIY 
projects as we can ‘in house’, these 
firmware-based projects always seem to 
take a lot longer to develop than the tra- 
ditional variety. This means that essen- 
tially, they cost us more to develop... 

Not only that, but when they are fin- 
ished and we want to publish them, we 
then have to find ways to ensure that 
pre-programmed chips will be avail- 
able, for the benefit of people who don’t 
have their own programming equip- 
ment. As many people nowadays like to 
be able to buy a complete kit for any 
project they build, this often means 
talking at least one of the major kit sup- 
pliers into organising a chip-program- 
ming operation. This is something that 
understandably they’re often not all that 
keen to do — it adds to the cost of pro- 
ducing kits, and if the kits don’t sell, the 
programmed chips may not be easy to 
use for any other project. 

What happens in a year or two’s time, 
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too — when the firm or firms who have 
originally agreed to do the program- 
ming may have decided not to program 
any more, because of reduced demand? 
Such a project can become ‘too hard to 
build’ much faster than one based pure- 
ly on hardware... 

Even publishing the firmware’s 
source code listing in the magazine can 
be a problem, because it can take up a lot 
of space — often generating complaints 
that we’re filling up our pages with ‘bor- 


“ing computer programs’. 


Other complications 

On the other hand if we publish a pro- 
ject submitted by a contributor, using a 
programmed micro, there can be other 
complications. Because the firmware 
has often involved the author/designer 
in a great deal of work, they understand- 
ably want to get a reasonable return on 
this ‘investment’. Often this means 
either that they want us to pay a lot more 
money than usual for the publishing 
rights (which would make them too 
expensive for us to pay), or that they 
want to retain the copyright for their 
firmware — and either sell the pro- 
grammed micros themselves, as the sole 
supplier, or require a licence fee from 
any kit supplier who wants to make use 
of the firmware. 

Needless to say, either of the latter 
options tend to make the projects less 
attractive to the main kit suppliers, who 
generally won’t touch them. So both read- 
ers and advertisers tend to be rather less 
than enthusiastic, about such projects... 

Starting to see what a complex subject 
this can be? 

Actually the foregoing is all by way of 
a preamble, to two letters from readers 
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that turned up recently, dealing with dif- 
ferent aspects of this subject. One is a 
complaint from a reader, asking why we 
don’t publish more source code listings, 
while the other comes from an engi- 
neer/designer who had offered me a 
number of micro-based projects, and 
was understandably a little disappointed 
when I was only lukewarm in my 
response. When they both turned up in 
rapid succession, I decided that it was 
time we explored the subject here... 

The first came from Mr Steven Pass, 
of Huntingdale in Victoria, who had this 
to say: 

I have been reading various electron- 
ics periodicals for about 15 years, both 
local and international publications. In 
the last couple of years, I have noticed a 
disturbing trend, particularly in locally 
produced publications, from an educa- 
tional to a profit driven content. 

Many projects are now being based 
on microcontrollers, which is good to 
see. However virtually none of them 
include source listings, or the ability to 
download the listings, because the pro- 
ject writer has retained the copyright, 
etc. This forces the reader who is inter- 
ested in building the project to purchase 
a pre-programmed device, and occa- 
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sionally the PCB. Nothing is therefore 
learnt about microcontroller program- 
ming or its internal operations. 

“The writer has put considerable time 
and effort into the project”, I hear you 
say. True, however isn’t that why you 
paid for the article in the first place? 
Didn’t you pay for the rights to publish 
their work? Why should they, or even 
you, the publisher, monopolise the mar- 
ket for that project? 

I used to see detailed listings and 
examples for all of the ‘hi tech’ projects. 
This is where electronics enthusiasts 
really learned their skills. Now we have 
to send off for a device where all of the 
hard work has been done, and we gain 
no new Skills at all. 

Why then, do other overseas publica- 
tions continue to give their readers 
source listings, or at least the ability to 
download it from somewhere? They, 
obviously, are education driven. They 
actually want their readers to learn 
more from a project than just assem- 
bling projects onto a PCB and connect- 
ing switches and LEDs. : 

A few local attempts at educating the 
readers was made in the past, with 
microcontroller development kits, but 
these were never followed up. Why? 





With the increasing trend towards 
microcontroller based projects, why 
don’t projects include the skills taught 
by the development kits? 

I now find myself only purchasing 
your publication for ‘The Serviceman’, 
feature articles and the occasional non- 
microcontroller based projects. I sin- 
cerely hope this situation changes soon. 

Thank you for taking the trouble to 
write about your concerns, Mr Pass. I 
can appreciate your general position, 
too — no-one can learn much from 
plugging in a pre-programmed ‘black 
box’ chip, if the code inside is kept 
secret. However some of your specific 
criticisms do seem a bit unfair, and per- 
haps based on either unrealistic or 
incorrect deductions. 

For example you imply that maga- 
zines like EA have somehow changed 
from once being purely ‘educational’, to 
now being purely driven by profit. | 
That’s not true, of course — like all 
commercially published magazines, 
we’ ve always had to make at least some 
profit in order to survive. What has 
changed, in recent years, is that nowa- 
days we have a much harder battle in 
order to even survive. 

All around the world, traditional elec- 
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tronics magazines like EA have been 


finding things tougher. Circulations . 


seem to have been slowly falling, while 
at the same time advertising revenues 
have stagnated due to tightening 
economies in many of the developing 
countries like Australia. Paper costs 
have also been rising, quite dramatical- 
ly. Nowadays we also have to compete 
on the news stands against an enormous 
range of other publications — including 
electronics magazines from overseas, 
and umpteen different computer maga- 
zines. All competing for the attention of 
our traditional readers, who seem to be 
fewer in number than they were. So sur- 
vival isn’t nearly as assured as it might 
once have been, and we simply can’t 
afford to ignore this aspect. 

Despite this increased pressure, 
though, we haven’t forgotten or deliber- 
ately dropped our traditional role in 
helping readers learn about developing 
technology — after all, this is one of the 
reasons why people have wanted to read 
this type of magazine, and we wouldn’t 
want to do anything that would make 
them lose interest in us. As I mentioned 
earlier, the problem has been that satis- 
fying all of these requirements is simply 
not easy. 

As you can see, Mr Pass also assumes 
that with contributed projects involving 
firmware, we should simply be prepared 
to pay the designer for all rights — so that 
we can publish and/or make available the 
complete source code, etc. Well, this 
might be feasible for overseas magazines 
with considerably larger paid circulations 
and better advertising support than we 
have here, but I can assure you that if we 
tried to do this, we’d need to charge 
rather more for EA than we do now... 

I wonder if Mr Pass would be pre- 
pared to pay considerably more for the 
magazine, in order to make this possi- 
ble? Even if he is, I’d doubt if many 
readers would be that generous. My 
guess is that we’d lose quite a few read- 
ers, and consequently we’d have even 
more ‘challenges’ than at present. 

I’m sorry, Mr Pass, but I don’t think 
there are any simple answers. 


Designer’s viewpoint 

But let’s look now at the second letter, 
which came by e-mail from Mr John 
Olsen of Whitireia in New Zealand. I 
gather that Mr Olsen is a lecturer in elec- 
tronics at the local college, and he first 
sent me a letter asking about my possi- 


ble interest in some microcontroller- 
based projects he had developed. 
Because of the complications with this 
kind of project, my reply was somewhat 
less than wildly enthusiastic, even 
though the projects themselves sounded 
quite interesting in themselves. I 
explained some of the drawbacks of 
publishing too many of these projects, 
and mentioned some of the criticisms 
we have received. 

Mr Olsen was quite understanding, 
and sent back a letter with the following 
very interesting comments: 

Thank you for your reply. It sounds to 
me from the fax you mention that you 
might at least have a possible topic for 
your forum pages. On that basis I 
thought you might be interested in some 
of my thoughts for and against program- 
mable chips in general. 

Firstly I believe that programmable 
chips, especially microcontrollers, are 
going to be more and more important in 
future. Suppliers tell me that they are 
selling these chips more and more. 
Many of them are going in instead of 
standard TTL and CMOS chips. 

If this is the way that the industry is 
heading, then it follows that standard 
logic chips are going to get less common. 
This means that in the long run you are 
going to get more and more limited in 
the projects you can offer. I see this as 
part of the same trend that has taken us 
from octal valves, through the miniature 
tubes, into transistors, and on to inte- 
grated circuits. I haven’t been around 
for the whole of this process, but I recall 
some of the arguments when changes 
were occurring. While I enjoy the odd bit 
of vintage radio etc, I’d hate to see the 
whole magazine drop into a time warp... 

Remember back when integrated cir- 
cuits were going to make home construc- 
tion impossible? Well, we’re still here. 

On the other hand, I can understand a 
potential constructor being wary of a 
project which contains a chip which 
may be difficult to replace, and which 
he/she does not understand the contents 
of. However, this is not unique to pro- 
grammable chips. I have been put off by 
projects containing special function 
chips which are not readily available in 
New Zealand, although they may be in 
Oz. Not all manufacturers are as well 
represented in both countries. 

The point about publishing software 
and firmware is a pretty valid one. I 
have certainly been aided by the exam- 
ple software from application notes 
that I have been able to get hold of. 
Perhaps the article should contain a 
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fully documented listing — or else it 
should be freely available, e.g., from 
your bulletin board. 

The down side is that unless you are 
really interested, an assembly code list- 
ing is pretty deadly stuff. The computer 
magazines all breathed a sigh of relief 
when the march of technology rendered 
it unnecessary to publish listings. 

Another aspect is that the writer of the 
software would have to surrender all 
rights, as once it is published there is no 
effective way of limiting its use, to say 
non-commercial use. This would mean 
that the payment to the writer would 
have to cover all rights, and would have 
to be a fair return for the effort put in. 

I would not have any particular 
problem with selling rights in that way, 
but would point out that the designer 
does put in a larger effort with this 
type of design. The user reaps the ben- 
efit of a project which for a given out- 
come is easier to assemble. This would 
leave it to you to negotiate arrange- 
ments for kit manufacturers, who could 
program their own or arrange to have 
it done, and it would be just a part of 
whatever arrangements you already 
have with kit manufacturers. 

It might in fact be easier for them to 
program a standard blank part which 
could feature in several projects, than to 
locate a brand XYZ special function 
chip which is only available from one 
place (and they just ceased produc- 
tion...). Electrically erasable chips are 
especially nice for this situation, as 
excess stocks can be erased and reused 
in another kit. But even one-time pro- 
grammable chips should only be pro- 
grammed at the latest time practical. 

An advantage of publishing the list- 
ings would be that the adventurous 
reader could modify the design. (I some- 
times wonder how many designs are 
built exactly as published. Going by 
some that I have been asked to help get 
going at times, not very many!) 

Incidently one objection to program- 
mable chips is the cost of the program- 
mer and software. This is not as bad as 
it seems. There are two approaches. 
One is to buy a kit for a particular fam- 
ily of devices. The kit for the SGS- 
Thomson ST6 devices is around the 
NZ$250 mark, complete with software 
and sample devices. This is not an 
impossible sum for a keen enthusiast 
who wants to be able to do design work. 
The project for the 68705 chips 
described in your magazine seems to be 
good value too. 

The other appproach is to splash out a 





bit and buy a universal programmer. 
These are more expensive but will pro- 
gram a much wider variety of chips. I 
have a universal programmer myself at 
home. The difficulty is that you will still 
need software for the particular families 
of chips you want to program. There is 
some software available as shareware 
or public domain. It is also possible with 
PAL chips to do the equivalent of hand 
assembly. (Perhaps that would make a 
good article :-) Phillips used to provide 
a form in their databooks for doing just 
that. This means that you start with a 
logical design — e.g., symbolic diagram 
or equations, and figure out which fuses 
in the PAL need to be blown to create 
that design. 

Also not everyone needs a program- 
mer. The ordinary constructor only 
needs access to programmed chips. 
Perhaps it could be like the printed cir- 
cuit boards, where some manufacturers 
of boards can provide boards for any EA 
(or ETI) design for years back. I would 
actually program any chip for which I 
have the source code, for a half dozen 
tinnies for a one-off, and a very nego- 
tiable price around $1 each for large 
quantities. (Plus the price of the blank 
chip, of course!) 

From your magazine’s point of view, I 
suspect that microcontrollers are more 
practical than PALs, partly because 
pregrammer kits are more readily avail- 
able. The software is also fairly avail- 
able too. 

My experience is that the chip manu- 
facturers, or at least the agents, are only 
too happy for you to have the software, 
as the only possible reason to want it is 
to create a demand for their chips. They 
seem to think their mission is to sell 
chips, not disks. Some of the PAL soft- 
ware seems to be more commercial. 

Fortunately microcontrollers are bet- 
ter suited for the kind of project you 
would mostly be interested in. PALs only 
come into their own where really high 
speed complex logic is needed. 

It would be reasonable for you to limit 
the range of programmable parts you 
were prepared to consider to those that 
you know are readily available, and that 
the kit suppliers could cope with. This 
might include standard EPROMs and a 
few of the microcontrollers for which 
programming kits are available readily. 

One thing that really appeals to me 
about the whole design process using 
programmable chips is its flexibility. If 
something isn’t quite working right, just 
tweak the code a little. With simulators 
and emulators, you can try out the 


design before committing yourself too 
Jar. If the printed circuit layout proves 
difficult, you can change the pinout (to 
varying degrees depending on the type 
of chip). Also the printed circuit layout 
tends to be less complex, so you may get 
away with a single-sided board instead 
of double. 

Thank you for those comments, Mr 
Olsen. I for one found them very inter- 
esting, and I imagine other readers will- 
do so as well. 

You may well be right, that the change 
from ‘hard wired’ chips to the program- 
mable variety is merely another stage in 
the ongoing evolution of electronics, 
which began with thermionic valves. 
Perhaps that means we will find a way to 
adapt to this next stage, and one that will 
keep everybody happy... 


Different implications 


It’s interesting, too, that you agree 
there’s rather more effort in developing 
a microcontroller-based design than one 
based purely on hardware. As I read this 
part of your letter, it occurred to me that 
this is an aspect with different implica- 
tions when you’re designing equipment 
for commercial production, compared 
with designs for publication in a maga- 
zine like EA. 

When you’re designing something for 
commercial production, the additional 
effort involved in writing and debugging 
the firmware is of less importance, 
because it’s a ‘one time only’ factor that 
can be balanced against the expected 
savings in production costs — or if you 
like, the additional profits from selling 
the end product. But when a design is to 
be published, that balancing can’t be 
achieved as the magazine merely pub- 
lishes the design and doesn’t receive any 
revenue from the production and sale of 
the equipment concerned. The addition- 
al development cost simply makes the 
design a more expensive one, compared 
with one based purely on hardware. 

It’s true, of course, that the firmware- 
based design may be easier for the con- 
structors to put together and get going. If 
we’re able to publish the source code, 
they’d also be able to learn a lot about 
up-to-date technology. But that brings 
us back to one of those questions raised 
earlier: how many readers would be pre- 
pared to pay more for their magazine, in 
order to compensate the publisher for 
the additional investment? 


Roughly about the same number of — 


readers as those who'd be prepared to 
invest in their own programming setup 
for microcontroller chips, I suspect... 


What it all means 


Well then, let’s see what can we con- 
clude so far about this rather complex 
situation. I guess it’s pretty clear that 
we’re going to have to publish more of 
these firmware-based designs in the 
future, as that’s the way electronics is 
headed. We’ve already published a 
number of them, of course — most of 
them from contributors. 

At the same time, we’re obviously 
going to have to try harder to obtain per- 
mission from the designers of these pro- 
jects, to allow us to either publish their 
source code in the magazine, or at least 
make it available to interested readers 
via either the BBS or floppy disk. How 
many designers of these projects are 
going to allow this, without wanting 
additional money, I’m not sure; but 
we'll try. 

Even if they do, ’m not sure how 
many source code listings we’re going 
to be able to print in the magazine itself. 
As John Olsen points out himself, they 
can be pretty boring unless you’re really 
interested — and they often tend to take 
a good deal of space. Perhaps readers 
like Steven Pass will be prepared to set- 
tle for them being available via the BBS, 
or by sending in a formatted floppy and 
having us run off a copy, for the usual 
‘nominal fee’ to cover postage, etc. 

I’m not sure exactly what we can do 

about the availability of pre-pro- 
grammed chips, for those who can’t pro- 
gram their own. We don’t really have 
the staff or facilities to do this ourselves, 
and often the major kit suppliers don’t 
want to be bothered. We might be forced 
to continue the arrangement that has 
been used with many of the designs pub- 
lished to date, whereby we ask the 
author/designer to make _pre-pro- 
grammed chips available for a reason- 
able fee. 
- But what do other readers think — is 
there a better way of handling this situa- 
tion? What do the rest of you think about 
projects involving firmware? Please 
write, fax or leave a message on the 
BBS to let me know what you think. + 


EA’s READER SERVICE BBS 


As part of its service to readers, 
Electronics Australia operates a Reader 
Information Service Bulletin Board 


System (BBS), which makes available a 


wide range of useful information for con- 
venient access and rapid downloading. 
The BBS is ANSI compatible and is cur- 
rently operational for virtually 24 hours a 
day, seven days a week, on (02) 353 
0627. Use any speed to 28.8kb/s. 
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READER INFO NO. 6 


THE SERVICEMAN 





The VCR with a mind of Its own, and 
how long does it take to forget a fault? 


Among the stories | have for you this month is the tale of a VCR which produced the most weird 
fault symptoms I’ve ever heard of — especially as they kept on changing. There’s also yet 
another story of problems caused by dry joints on PC boards, and finally an embarrassing 
admission: I’ve just spent about 90 minutes rediscovering a fault | tracked down seven years 


ago, in the self-same set! 


Most stories used in these pages 
have a distinct beginning, middle and 
end. That is, we open with a descrip- 
tion of the symptoms, develop the 
story with the search for the cause of 


the trouble, then wrap it up with a dis- 


cussion on why the fault caused the 
particular problem. 

This is all very neat and satisfying as 
far as these ‘finished’ jobs are con- 
cerned. But there are a number of inter- 
esting tales that just peter out in the 
middle — no satisfactory answer is 
ever found. In these cases the appliance 
is either junked or used within the lim- 


-itations imposed by whatever fault is 


still present. 

The following story is one of these. 
It comes from contributor Gus 
Harvey, of Taringa in Queensland. I'll 
let Gus describe his problems first, 
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then see if we can work out a likely 
end to his story: 7 

I have a 1982 or 83 model National 
NV 777 VCR, which apart from 
replacement of some mechanical parts, 
has required no servicing and is still 
producing good recordings. However 
late last year it developed some strange 
electronic behaviour which I cannot 
explain, and I hope you may be able to 
throw some light on it. 

With the machine in the normal 
‘standby’ mode, when the On button is 
pressed the LCD counter remained 
blank but all other functions were oper- 
ative. I assumed that this was due to the 
failure of the supply rail to the LCD. 

I dismantled the machine, but by the 
time I had opened out all the boards to 
get to the power supply and do some 
checking, the LCD was again operating 
normally. Nevertheless, I traced out the 
SV rail with a multimeter, paying par- 
ticular attention to contacts in the 
inter-board plugs and sockets, wrig- 
gling and twisting circuit boards, and 
squirting freezer spray into strategic 
places. There was simply no way I 
could make the circuit misbehave. 

I also checked with a CRO for ade- 
quate filtering, bearing in mind the 
possible condition of 12 year old elec- 
trolytics, and your article in the 
November 94 issue. 

So I put the machine back into ser- 
vice, but after a couple of weeks the 
fault recurred. As it wasn’t conve- 
nient to take the machine out of ser- 
vice at that time, I continued to use It. 


_ But several days later, while in the 


standby mode, I noticed some faint 
bits of other characters flickering on 
the LCD. Pressing the ON button 
brought the LCD to full display, but 
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now none of the control buttons 
would work! 

So it was back to the workbench, and 
a repeat of the former performance. By 
the time I got the cover off and the set 
re-energised, everything was working 
normally. And it stayed that way — 
despite my attempts to bash it, freeze it 
or heat it into its failure mode, all of 
this over a period of several days. 

In fact, it seemed that merely discon- 
necting it from the mains for a few min- 
utes was enough to cure the fault. 

Since then there has been another 
mutation of the fault. After the VCR has 
been in standby mode for a couple of 
weeks, with normal record and play- 
back of about six hours per week, 
pressing cue or review buttons causes 
the machine to stop. However, it will 
respond to a subsequent press of the 
play button. This fault can also be 





cured by disconnecting from the mains 
for a short time. 

I have adopted the practice of simply 
pulling out the mains plug whenever 
the VCR is not required, and in this 
manner it has been working perfectly 
for a couple of months. I realise that I 
am taking the easy way out, but I have 
only a superficial knowledge of VCRs 
and microprocessors, etc., and am not 
competent to probe any deeper. 
However, I tell the story so that others 
may find it of some academic interest. 

Well, Gus, that is as strange a set of 
symptoms as any I have heard of. At 
first reading, I thought it sounded a bit 
like a faulty Mode Switch, then I 
changed my mind to a faulty micro- 
processor, then to something else and 
finally gave up. I really don’t have 
any theory that would account for all 
the symptoms. 

At one point the problem looked like 
a dry joint or loose connection. But that 
wouldn’t be cured by simply turning 
the power off for a few moments. A bad 
mode switch would introduce mechani- 
cal problems — the machine would be 
unlikely to work normally for record 
and playback. A faulty display driver 
might account for the LCD problems, 
but not for the control lock-out. 

I don’t know, Gus. I can’t answer 
your question — does any reader have 
a clue? Gus and I would both like to 
hear from you. 


Happier ending 


Now we turn to a New Zealand con- 
tributor, for a story with a happier 
ending. It comes from Graham Cheer 
of Tauranga. Graham tells a story 
about dry joints on early PCBs, and 
the long and frustrating search for one 
particular joint: 

I have been in the electronics service 
business since the early 1960s, and 
have a collection of service stories from 
the non-TV/VCR bench that you may 
find of interest. 

The first story dates back to about 
1973, when I was working for the 
then NZ distributor of Canon cameras 
and calculators. I was servicing the 
calculators, which were using DTL 
(the forerunner of TTL) and 
diode/resistor logic. 

As you can imagine, these desktop 
calculators were quite complex, espe- 
cially as the logic chips were all NAND 
gates only and the more complex mod- 
els had seven or eight plug-in PCBs 
with about 30 to 40 ICs per board. 

One of the problems these PCBs suf- 
fered from was dry joints on the 
through pins, which connected the top 


and bottom tracks of the double-sided 
boards. Whenever one of these units 
came in with an intermittent fault, we 
would remove the offending board 
and resolder all the through pins at 
top and bottom. This would usually fix 
the problem. 

I had one particular unit which 
came back for the same intermittent 
fault a number of times, and it was 
always proved to be the same board. 
So I had to get stuck into this one with 
the oscilloscope to try to find the 
cause, as resoldering had not solved 
the problem. 

I found that the problem was still to 
do with a faulty connection, as one pin 
of an IC had an intermittent ‘fuzzy’ sig- 
nal when it should have been a clean 
logic type of signal. To trace the source 
of the problem, I had to follow the track 





on the PCB to where I eventually came 
to a through pin. 

On looking at the top side of the 
PCB, I found the pin came up under- 
neath an IC. This we had never encoun- 
tered before, and it was the only place 
where a pin appeared under an IC in 
all the models we serviced. 

I removed the IC and found the pin 
barely protruding through the board 
and with an obvious dry joint on its 
surface. I pushed the pin further 
through and resoldered it, then rein- 
stalled the IC, now Sitting just a little 
higher than usual. 

The calculator worked perfectly after 
that, and we didn’t see it again. 
Needless to say, from then on whenever 
that model came in with intermittent 
problems, we made sure to resolder 
that hidden pin top and bottom! 


I have found that working on these 
early model calculators has left me ina 
position of being able to get into micro- 
processors without too much difficulty. 
I have gained a good knowledge of 
adder circuits and how they function, 
and also the concept of subtracting, 
multiplying and dividing by doing addi- 
tion only. 

It is also interesting to think back 
just 20 years and how digital electron- 
ics has progressed. The old Canon cal- 
culators could easily fit into their own 
equivalent of ‘Vintage Radio’ . 

Two things that come to mind are the 
complexity of the JK flip-flop, being 
made from two NAND gates with asso- 
ciated resistors, capacitors and diodes. 
The second item was a mechanical 
‘shift register’ memory. It used an elec- 
tro-mechanical delay line, like the 
reverb units used in guitar amps. 

You may remember that these con- 
sisted of a piece of steel spring set into 
vibration at one end by a coil, the 
vibration travelling to the other end 
and being sensed by a pickup coil. As 
you can imagine, in digital memory Ser- 
vice, any tap on the case would com- 
pletely corrupt the data in the system! 

Thanks for that little item, Graham. I 
can quite imagine the confusion that 
hidden through-pin must have caused. 
Come to think of it, I recall a number of 
early English colour TVs with double- 
sided boards and problems with dry 
joints. Who knows, maybe a number of 
those finished on the tip, due solely to 
hidden through-pins... 

As far as the ‘Spring Memory’ is 
concerned, I’ve never heard of anything 
like it. I could imagine that it would 
work, but in a shaky island like New . 
Zealand, I reckon the data would be 
corrupted more often than not! (All 
right — I’m sorry!) 

Graham mentioned that he was sub- 
mitting several stories. I am holding the 
others until later — they are too good to 
splash out all at once. Thanks, Graham. 


Lapse of memory 


Now for a story from’ my own 
workshop. 

How long does it take to forget a par- 
ticular TV fault? I happen to know, 
because I have just looked it up on a 
customer record. It takes just seven 
years and twelve days! 

I spent an hour and a half today re- 
discovering a fault that I first spent an 


- hour and a half discovering just over 


seven years ago. And the frustrating 
thing about it is that the details were all 
there all the time on the customer 
record — I just didn’t recognise it. 
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An extract from the circuit for a Philips K11 colour TV, showing the vertical sweep circuitry — the area in which our 
Serviceman finally found the cause of the set’s poor height and width, in exactly the same place as it was the last time! 


The set was a Philips model KL257, 
fitted with a K11A-1 chassis. It was a 
very early model, released soon after 
colour TV began in 1975. It was very 
similar to the K9 chassis, but was 


never that common in my neck of the: 


woods. I’m much more familiar with 
the K9, but I’ve still seen enough of 
the K11A to be reasonably confident 
with the circuit. 

It’s just that these days, I seem to 
allow myself to get sidetracked by irrel- 
evant symptoms. 

The set came in with the complaint 
that it had a very narrow picture, 
about three centimetres wide = across 
the centre of the screen. Now, by my 
interpretation of the word ‘narrow’, it 
means ‘not wide’ and I expected to 
see a narrow picture, up and down the 
screen. In turn, this suggests a limited 
range of causes, mostly centring 
around an open circuit yoke or dry 
jointed yoke connections. 


When I got the set on the bench and 
switched on, I was immediately greet- 
ed by a blurred horizontal line, stretch- 
ing about three quarters of the way 
across the screen. So the problem was 
really a form of vertical collapse, not 
horizontal as the client’s description 
had first suggested! 

Between the client’s phone call and 
his presentation of the faulty set on my 
bench, I had had about 45 minutes to 
consider what might be the problem. In 
that time, I had more or less convinced 
myself that it was going to be a hori- 
zontal scan problem and had mentally 
listed all the components that I was 
going to test. So imagine my chagrin 
when the set finally arrived and pre- 
sented a vertical scan problem! 

Anyway, I swallowed my disap- 
pointment and accepted that the fault 
was not as the customer initially 
described it. It wasn’t all that difficult 
to re-align my thinking, to accept the 
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more accurate description provided by 
my eyes. 

The only problem presented by the 
set in front of me was that both the 
height and width were less than normal. 
The blurred line that I was looking at 
was only three quarters of the width of 
the screen. And of course, the height 
was only seven eighths of the available 
screen height! 

My previous experiences of ‘low 
height’ were usually accompanied by 
normal width, so the present symptoms 
were confusing to say the least. Then, 
they were coupled with a very fuzzy 
image to add yet another symptom to 
the list. It wasn’t easy to decide which 
one to tackle first! 

The easiest to check was the fuzzy 
pic, since it looked like a focus problem 
and the focus control was easily acces- 
sible. A quick twiddle on the focus pot 
shaft soon proved that the control was- 
n’t working, and that usually means an 


open circuit focus resistor. A common 
fault, and easy to repair. Now I had a 
pin-sharp, but still narrow and low pic- 
ture on screen. One down, two to go... 

For some reason I decided that the 
narrow pic should be the next problem 
to tackle, on the basis that whatever 
was causing the lack of width might 
also be causing the lack of height. In 
retrospect, I know this was the wrong 
order of approach, but I had the feeling 
that I might be looking for a low supply 
voltage and this could affect both width 
and height. 

So I spent well over half an hour 
looking for a low or missing voltage. 

However, rather than low or missing 
voltages, all that I found were some- 
what high voltages. Everywhere, the 
rails measured some 10% higher than 
they should have done. 

Of course, when you think about it, 
this is not so unusual. Both the line out- 
put and vertical output stages were run- 
ning at less than full power — so the 
current drain must have been low, and 
consequently the voltage was high. 

As I said, I spent a lot of time look- 
ing for a fault that wasn’t there. So I 
turned to the vertical circuits and began 
looking for a cause for the low height. 

An oscilloscope check proved that 
there was a healthy sawtooth input at 
the base of TS549, the first vertical 
driver transistor. After that the wave- 
form disappeared. With the scope’s 
vertical gain turned right up, there 
were traces of vertical pulses on the 
other transistors, but nothing resem- 
bling a sawtooth. 

All the transistors checked out OK, 
as did the voltages on bases and emit- 
ters; which implied that the transistors 
were turned on, and that all the relevant 
resistors were doing their jobs. That left 
only the capacitors to check, and since 
I have no faith in electros in vertical 
circuits, I attacked these items first off. 

The vertical amplifier is direct cou- 
pled, so there are no electros in the 
signal path. 

However, there are three important 
caps hanging off the collector of the top 
output transistor. They are C561, C562 
and C563, each of 680uF. These have 
an important filtering duty on the sup- 
ply to the output transistors and 
although it is unusual for all three to 
fail together, it is not unknown. So out 
they came and in with three new ones. 
But all to no avail... 

Next, I turned my attention to the 
deflection yoke, its coupling capacitor 
C580, and the network of resistors 
R630/631/632 and R620 to 626 inclu- 


sive. The capacitor has been known to 
fail, so it was removed and thoroughly 
checked for capacity and leakage. It got 
a clean bill of health. 

The resistors were not so easy to 
check since their purpose is to form a 
very low resistance (0.4 ohms in series 
with 0.142 ohms) voltage divider at the 
earthy end of the coupling capacitor. 
As far as I could tell, after allowing for 
the resistance of the meter leads, the 
network totalled about half an ohm 
which looked about right. 

Then I realised that I had seen a sim- 
ilar fault in this part of another K11 
some time ago. It was also a vertical 
collapse and was caused by the failure 
of the two diodes D588 and D589. As I 
recall, one went short circuit and the 
other open circuit. Could this be the 
cause here, I wondered? 

The only difficulty in checking the 
theory was finding the diodes. They are 
tiny glass encapsulated items, in this 
case hidden under a thin layer of dust. I 
eventually found them, but the effort 
was a waste of time — they were both 
perfect. So where to now? 

At this point I had the first bright 
idea I’d had all day. I decided to look 
at the equivalent part of a K9 circuit. If 
you remember, I said earlier that I 
have more experience with the K9 and 
my circuit diagrams are covered with 
notes about faults I have picked up 
over the years. And that’s where I 
found the solution. 

On the K9 diagram I had drawn a 
ring about C573 and noted ‘No height’. 
C573 is a 1000uF electro that comes off 
the K9 equivalent of the resistor net- 
work mentioned above. Its purpose is to 
supply a feedback pulse, via an ampli- 
fier, to the input of the vertical stage. 

In the K11, the same purpose is 
served by C575, although this one 
does not need an amplifier as in the 
K9. It took longer to find the capacitor 
(funny how Philips components are 
never where you’d expect them to be) 
than it did to remove and test it. But 
the effort was worthwhile, since its 
1000uF had degenerated to something 
less than 10uF. 

A new capacitor cured the ‘low 
height’ problem, and at the same time 
took the picture out to the full width of 
the screen. The lack of width was prob- 
ably a result of interaction between hor- 
izontal and vertical signals in the pin- 
cushion correction circuits. 

But now we come to the nub of this 
whole sorry story. 

I keep a card index of all my cus- 
tomers, with brief details of each job I 
















do for them. In this case, as I wrote ‘no 
height, C575 o/c’ on the card, my eye 
caught the figures C575 on the same 
card, about seven or eight lines higher. 

On reading that entry in more detail, 
I found that I had done this very same 
job, on this very same set, just seven 
years and 12 days earlier! When I 
looked again at the dud capacitor, I saw 
that it was a different brand to all the | 
others in the set — which seemed to 
confirm that it had, indeed, been 
changed sometime earlier. 

My excuse for missing the vital clue 
on the card is that I only keep these 
records to cover myself during the war- 
ranty period. If a customer comes back 
next week and says “It’s broken down 
again. You didn’t fix it properly!”, I 
can refer to exactly what the fault was 
and what I have done to repair it. After 
a month or two the information is more 
or less irrelevant. 

So I had no reason to read the card 
before I tackled the set. It wasn’t until I 
had finished the job that the opportuni- 
ty arose to see the previous record. 
Perhaps I’ll have to change my habits. 

Anyway, my K11 circuit diagram 
now has a ring around C575 and a 
note similar to the one on the K9 
sheet. Trouble is, I’ll probably never 
again see another K11 in this particu- 
lar condition! 

I mentioned at the beginning that it 
takes seven years to forget a particular 
fault. It might also be noted that it takes 
seven years for an electro to drop dead! 

That’s all for this month. I have a 
good selection of stories for next 
month, so don’t go away! + 
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Experimenting 
with Electronics 











by DARREN YATES, B. Sc. 


Too much experimenting is barely enough! 


Experimentation is the basis of any advance in circuit design. It’s also the basis of our initial 
understanding as well. This month we answer a reader's query, discuss pulse-width modulation 
(PWM) and continue on with our look at op amp circuits. 


It’s always good to hear from readers 
who are out there experimenting and 
actually building circuits, and when it 
comes to experimenting, I like to bor- 
row a well-known phrase from H.G. 
Nelson: “too much is barely enough”. 
This month, I received a letter from 
B.F. of Morphett Vale in South 
Australia, who posed an interesting 
design question. 

Briefly, B.F. wanted to control some 
6V globes so that when a switch was 
flicked on, the globes would brighten up 
over a period of three to five seconds 
and when it was flicked off, they’d dim 
over the same period. I’ve also had 
another point raised from a reader who 
wanted more explanation in the circuits, 
so I'll try my best to answer both. 

B.F. had tried using some AC circuit 
theory, using zero crossing detectors 
and other circuits, but found that the 
project was becoming too complicated. 
A crude but practical answer to his 
problems is the circuit shown in Fig.1. 
It’s a low voltage auto-dimmer using 
some of the switching theory we’ve 
covered in previous issues, and it 
should work quite well. 

In answering B.F’s question, I decid- 
ed to use this DC-based switching cir- 
cuit solution rather than trying to control 
an AC mains-frequency voltage. 

While this circuit is primarily 
designed to control light globes, it 
could also be used as the basis of an 
auto-throttle for a model railway lay- 
out as well. 

AC voltage control is a tricky area 
which would be difficult to handle in a 
short answer. While I hope to cover this 
topic at some stage, to cover it now 
would require a lot of new territory and 
topics we haven’t covered yet. 

Looking at the circuit in Fig.1, it’s 
based around a common LM358 dual 


op-amp IC, with ICla hooked up as a 
triangle wave oscillator and IC1b as a 
simple comparator. 

Last month, we introduced the circuit 
of the squarewave oscillator and we’re 
using that same circuit configuration 
here. What I didn’t mention is that there 
is also a triangle waveform of sorts 
available from this circuit — provided 
you're careful. If you connected up a 
cathode ray oscilloscope — we’ll call it 
a CRO (pronounced ‘crow’) from now 
on — across the capacitor, you'll see 
that you end up with a ramping voltage 
as the capacitor charges and discharges. 

The signal across the capacitor can 
be used for other circuits, provided 
you only have a high impedance load 
connected to it. Using too low an 
impedance will cause the frequency 
of the circuit to change, and in 
extreme cases, stop the circuit from 
oscillating altogether. 


Droopy, but OK 


A perfect triangle waveform has lin- 
ear or straight edges, but because of the 
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way this particular circuit works, the 
peaks of the waveform droop a little. 
Now the reason for this lies in the way 
the capacitor is charged up. If we look 
just at the oscillator in Fig.1, the capaci- 
tor is charged and discharged through 
the output of [Cla via a resistor. Let’s 
consider the capacitor’s progress as it 
charges up. 

With the output high, current flows 
through the 10kQ resistor and 0.1uF 
capacitor and it begins to charge up. As 
it charges up, it develops a voltage 
across it. And as it develops this voltage, 
the voltage across the resistor reduces 
accordingly. Since the resistance is 
fixed, a drop in voltage causes a drop in 
current though the resistor and conse- 
quently, the capacitor as well. The drop 
now means that the capacitor doesn’t 
charge up as quickly and the voltage 
across it rises more slowly, causing a 
droop in the ramp. 

In order for the ramp to be straight or 
‘linear’, the capacitor must charge and 
discharge with a constant current. As 
we’ve just seen, the current isn’t con- 


Ai fode up - 
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stant, and this happens when it’s both 
charging and discharging, so the out- 
put is not linear. But for the purpose of 
this circuit, which is simply to fade 
and brighten some lights, it’s more 
than adequate. 

In some cases, this imper- 
fect signal may well be ‘per- 
fect’ for a particular applica- 
tion, so it’s worth remember- 
ing because it’s much cheap- 
er to make than a proper lin- 
ear ramp generator. 
However, it must be said that 
there are applications where 
linearity is important and 
we'll look at how to achieve 
this in a latter issue. 

Looking back at Fig.1, the 
ramp signal from [Cla is con- 
nected to the inverting input 
of IC1b, and this is configured 
as a comparator. On the other 
input, we have a simple resis- 
tor/capacitor arrangement 
controlled by a switch. This is 
a single-pole double-throw 
(SPDT) switch, which will control the 
lights. With the switch in the ‘A’ posi- 
tion, the capacitor charges up and in the 
‘B’ position, the capacitor discharges. 

With the way the oscillator is biased, 
the absolute DC voltage level of the 
ramp signal is approximately 4V to 8V. 
The resistor network connected to the 
Switch is designed to ensure that when 
we want the lamps to fade out, they go 
fully out and vice versa. 

With the switch in position A, the 
maximum voltage on pin 3 of IClb is 
around 8.5V and the minimum in posi- 
tion B is 3.5V. Because these voltages 
are just outside the range of the ramp 
signal, IC1b’s output will remain fully 
high and low at these extremities and the 


lamps fully on or off. But because 





they’re only just outside, you should 
still find that you get a fairly smooth 
fade in and out. The 47uF capacitor with 
the resistors selected gives a time con- 
stant of roughly the correct order of 





magnitude, producing a delay of around 
four seconds from lights on to lights off. 

Again, we use the imperfect ramping 
voltage from this capacitor to control the 





output of the comparator. And the out- 
put we end up with is known as a 
pulse-width modulated or ‘PWM’ 
waveform. In practice, this means that 
if the switch is in position A, the out- 
put of IClb will start from ground, 
then gradually progress from a narrow 
positive pulse waveform, move 
through to a squarewave, to a narrow 
negative-pulse waveform and finally 
to a high steady voltage. When the 
switch is turned off, the same thing 
will happen but in reverse order. 


How PWM works 

Fig.2 shows how this works a little 
more clearly. Pulse-width modulation is 
the process whereby a control voltage is 
used to vary the pulse width of a wave- 
form. It can be a positive response — 
1.e., a low voltage produces a narrow 
positive-going pulse and a large voltage 
a wide positive-going pulse — or it can 
be negative, 1.e. vice versa. 

The method we’re using, of 
a triangle waveform fed into a 
comparator, is one of the sim- 
plest and easiest methods to 
understand. There are other 
more complicated methods to © 
produce signals with higher 
degrees of linearity, but 
they’re not needed here. 

Let’s take a look at how the 
comparator produces _ the 
PWM signal, using the exam- 
ple of where the control sig- 
nal X on the non-inverting 
input is a steady but low DC 
voltage, and the triangle 
waveform is applied to the 
other input Y. (Upper graphs 
in Fig.2.) As the triangle 
waveform starts out on its 
rise, the inverting input is 
lower than the non-inverting 
input, which forces the output high; but 
once the ramp output rises above the 
control input, the output falls low. Over 
time, the inverting input voltage is high- 
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er in magnitude than the other and so the 
output remains low for a longer period 
of time. 

If we now go to a higher DC voltage 
on the control input X (lower graphs), 
the output is now higher for longer than 
it is low, because the X input is higher in 
voltage than the Y input for a greater 
proportion of the time. 

Now why use PWM in tthe first 
place? Well, it happens to lead in nice- 
ly to our current area of exploration; 
but more importantly, it can be done 
cheaply as well as wasting as little 
power as possible. 

One important feature 
with PWM is that the fre- 
quency remains fixed — that 
is, the time of each high- 
and-low cycle adds up to the 
same total. 

Back to the circuit, the 
output from [C1b is then fed 
into the power transistor Q1. 
Now while this transistor 
can switch on and off quick- 
ly, the light globes have a 
much slower response and 
more importantly, our eyes 
have an even slower 
response to switching light 
sources. So much so, that 
with a frequency of 2kHz 
our eyes can’t see the differ- 
ence. The globes will pro- 
duce a dull glow with a low 
pulse width and a bright 
glow with a higher pulse 
width waveform. 

The major benefit of using 
PWM here is that the transis- 
tor is simply used as a fast- 
acting switch. As a result it 
only has to dissipate rela- 
tively low amounts of 
power. This means that it produces less 
heat and requires only a small heatsink 
to keep it happy. 


Drill controller 


As I mentioned earlier, PWM is used 
to control motors as well, and one of the 
obvious uses is as a drill speed con- 
troller. In a previous column, we looked 
at a transistorised version which used a 
pot to vary the current ratio in a two- 
transistor oscillator. We can also use the 
same circuitry that answered B.F.’s 
problem to control a motor. 

The updated circuit is shown in Fig.3. 
Note the addition of the protection diode 
across the motor. This is to protect the 


output transistor from the motor’s 
inductive effects. Each time the transis- 
tor is switched off, the voltage at the 
collector can rise to several times high- 
er than the supply voltage. The motor 
in reality is simply a large coil of wire, 
which tries to maintain the same ener- 
gy level once the current though it has 
been stopped. 

This causes the voltage to rise rapidly 
and without proper protection, this volt- 
age could damage the output transistor. 
Once the voltage rises to 0.7V above the 
supply voltage, diode D1 conducts and 





shunts this voltage back to the supply 
rail, ‘clamping’ the collector to a maxi- 
mum voltage of 12.7V. 

Note also that the switch and 100kQ 
resistor have been replaced with a 
100kQ pot which now acts as a speed 
control. The overall effect is the same as 
before, ensuring that we obtain both 
maximum and minimum speeds at the 
extremes of the control. The 47uF 
capacitor has also been replaced with a 
0.1uF capacitor, which simply removes 
noise from the control signal. 

The main difference between this cir- 
cuit and the transistor equivalent we 
published a few issues back is that the 
control pot is not part of the active fre- 
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quency control circuitry. Instead, it sim- 
ply provides a voltage level to the cir- 
cuit. This may not seem like a big deal, 
but it enables us to use anything that can 
generate a voltage to control the circuit. 
This can include a digital to analog con- 
verter driven from just about any com- 
puter. You could use, say, the printer 
port of an IBM PC, convert it to an ana- 
log DC voltage and get the computer to 
control the motor speed. 

There are two interesting things to 
note about this. Firstly, you can use 
any IBM PC (so dust off that old XT) 

and secondly, you can use it 
to control your model rail- 
way or just about any 
motorised circuit. , 

Digital to analog conver- 
sion is a big topic, but by 
using the parallel printer 
port, most of the circuitry is 
already provided. All you 
need to do is to add a resistor 
array shown in Fig.4, to con- 
vert the 8-bit digital code 
into a DC voltage. 

Later in this series we'll 
look more closely at the 
printer port, which provides 
a rich source of both outputs 
and inputs for our circuits. 
It’s by far the easiest solution 
for interfacing circuits with 
the PC, without having to 
design special expansion slot 
boards or worry about blow- 
ing up expensive mother- 
boards. We’ll also show you 
some simple BASIC code to 
program the port. 

But for the meantime, this 
circuit uses what’s called an 
‘R-2R ladder’ arrangement, 
since the resistors to each of 
the PC’s port pins is twice that of the 
interconnecting resistors. Each bit pro- 
vides twice as much voltage as the pre- 
vious one, with bit 7 providing half the 
maximum possible DC voltage. 


Multi-LED display 

LEDs are great for giving visual indi- 
cation of a voltage state, but what if you 
need to detect different levels? Op- 
amps, particularly the very-common 
LM324, make very good comparators 
and by stringing a few up together we 
can actually detect five different voltage 
levels using just four op-amps. 

The circuit for the five-LED voltage 
monitor is shown in Fig.5. This circuit is 








quite convenient to build, since all of the 
Op-amps required come from a single IC 
package. As you can see, all of the 
inverting inputs are wired together, giv- 
ing each input the same look at the input 
voltage. Their non-inverting inputs are 
distributed along a resistor divider chain 
made up of five 10kQ resistors, with the 
top of the chain connected to the output 
of a SV regulator. 

Using a bit of mathematics, you can 
deduce that each junction is 1V higher 
up the ladder 1.e.,, [Cla sits at 1V, IC1b 
at 2V, [Clic 3V and IC1d at 4V. The out- 
puts are each connected head-to-tail 
with a 220Q current limiting resistor 
and a red LED. Let’s run through it and 
see how it works. 

With the input voltage less than 1V, 
the inverting input of [Cla is lower than 
the inverting input so the output is high. 
But it’s also lower for the three remain- 
ing op-amps, so their outputs are high 
too. This means that only LED1 has a 
voltage across it, so it alone lights up. 

As the input voltage rises to between 
1 and 2 volts, the inverting input of [Cla 
is now higher than its non-inverting 
input so the output of [Cla falls low and 
LED1 turns off. The other three op- 
amps still have the non-inverting input 
higher than the input voltage so their 
outputs remain high. 

But now we have a voltage difference 
between the output of [Clb and [Cla, 
which lights LED2. Note that the cur- 
rent flow is out from [C1b to the output 
of ICla. Because the output voltage of 
ICla is near ground, it’s a low-imped- 
ance path to ground which can take the 
current from the LED. 

Hopefully you can see that this 
process continues up the chain until 
finally the input voltage rises above 4V. 
At this point, all of the outputs are low 
since the input voltage is higher than all 
of the resistor tap-off points. But now 
the last LED switches on, because of the 
voltage difference between the supply 
rail and the low output of IC1d. 

There are a couple of benefits to this 
circuit. Firstly, we can show five states 
with only four op-amps; secondly, only 
one LED is on at any one time and third- 
ly, because only one LED is on, the cur- 
rent consumption is lower than a paral- 
lel LED configuration, where all LED 
cathodes are connected to ground. 

Note that since all resistors in the 
chain are equal in value, each LED rep- 
resents a linear progression — 1.e., equal 
steps of 1V. By changing the resistor 
values, you can also change the type of 
progression you get as well as determine 
at which voltage points the LEDs swap 


from one to the other. Too much exper- 
imenting... 


Simple audio amp 


Some op-amps also have the mak- 
ings for some tiny but useful audio 
power amplifiers. Some — not all. 
While op-amps can be used as both 
comparators and op-amps, compara- 
tors can only be used for comparators. 
So don’t connect up an LM339 or 
LM393 as an audio amplifier and 
expect it to work terribly well. 

There are also some other op-amps 
that don’t make very good amplifiers 
and a couple of these are the LM358 
dual op-amp IC and its quad cousin, the 
LM324. These two devices suffer from 
crossover distortion unless you connect 
up a fairly heavy load to them. With 
such a load (around 600 ohms) the op- 
amp internally switches from Class B 
(which creates the distortion) to Class 
A, which has much less distortion but 
you use up quite a bit more current in 
the process. 

Be that as it may, there are plenty of 





low cost op-amps which are suitable. 
Good examples are any of the TLO7X 
range, and National Semiconductor’s 
LF347/35 1/353 types. 

Fig.6 shows a simple audio amplifier 
which uses the bare minimum of com- 
ponents but can still thump a watt into 
an 8Q load at 12V. The most interesting 
thing about this amplifier is that both 
bases of the output transistors are tied 
together. Now normally this would 
result in enough crossover distortion to 
make anything sound like “heavy metal’ 
music(?) — but in this circuit the output 
transistors are connected up as part of 
the negative feedback loop. 

By using this’ technique, _ the 
crossover distortion is reduced by a 
factor equal to the open loop gain of the 
op-amp. Since the open loop gain of 
most op-amps is in the order of 10,000 
and up, the crossover distortion 
becomes tiny indeed. 


Crossover distortion 


For those who haven’t come across 
this term before, crossover distortion 
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occurs in complementary output stages 
(i.e., those where an NPN and a PNP tran- 
sistor drive the loudspeaker), at a point 
where neither transistor is biased on. 

In normal design, the output stage has 
a voltage bias between the two bases to 
ensure that there is a 1.2V drop between 
them. When a signal is applied, the pos- 
itive half of the waveform is amplified 
by the NPN transistor and the negative 
half by the PNP. We spoke a couple of 
issues back about the importance of 
remembering about the 0.6V drop 
between base and emitter of a transistor 
— and this is one of those times. You 
can almost think of it as an offset that 
we must overcome before we produce 
any Output signal. 

When the waveform is at its peaks, 
bdth positive and negative, we’re alright 
— the transistors are switched on pretty 
hard and the signal is amplified. But in 
the grey area around the halfway-mark, 


we can run into crossover distortion. 


This occurs when there is insufficient 
bias current to turn on either transistor, 
as the signal swings or ‘crosses over’ 
from one half of its waveform to the 
other. When you consider the 0.6V 
drop across both transistors, there is a 
region of 1.2V where we get no output 
signal regardless of what the input sig- 
nal is doing. 

In most amplifiers, this is taken care 
of by setting up a fixed 1.2V drop 
between the bases so that they’re always 
just on the verge of conducting. (By “on 
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the verge’, the quiescent or ‘no signal’ 
current for an amplifier of this power 
should be no more than 8-10mA.) While 
this cuts out the crossover distortion, it 
sets us up for another problem called 
‘thermal runaway’. 

Bipolar transistors have what’s 
called a negative temperature coeffi- 
cient or ‘NTC’, and this means that as 
the transistor heats up, its Vbe voltage 
drops. If we look at the common output 
stage in Fig.7a, we can see more clear- 
ly what happens. 

If we apply too much bias voltage at 
the bases, the transistors are conducting 
continuously. This causes the transistor 
to heat up. 

The heat build-up causes the transis- 
tors to conduct a little more current, 
because of the way their Vbe’s fall. This 
produces a little more heat and a little 
more current and then before you know 
it, wafts of smoke are gently climbing 
from the charred remains... 

Fig.7b shows the simple remedy — 
two low value resistors ‘Re’. By includ- 
ing these in the emitter legs of each side, 


we all but remove the problem. Here’s © 


how it works. 

As the transistor heats up, the Vbe 
drops and it begins to conduct more cur- 
rent; but now we have the resistors in 
place, we now have an extra voltage 
drop across them. This pushes the emit- 
ter voltage up. 

As the base voltage remains the same, 
the transistor shuts down slightly, cool- 
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ing the transistor down and dropping the 
current. The drop in current also drops 
the voltage across the resistors. This 
allows the transistors to turn on a little 
more. 

All this happens quite quickly, and the 
circuit reaches an equilibrium state 
where there is sufficient current flowing 
but not too much. 

Now while all that is interesting and 
very important, if we go back to our 
amplifier of Fig.6 based on an op-amp, 
it’s all done automatically. The op-amp 
sets up the biasing needs of the output 
Stage so that the crossover distortion is 
reduced to just about nothing, as well as 
taking care of the thermal runaway 
problem. This makes this circuit one of 
the more difficult to blow up, and its 
tiny component count makes it nice and 
quick to build. 

Hopefully some readers will remem- 
ber that the four-transistor amplifier we 
presented some months back didn’t use 
resistors. That’s 
because if you keep the base voltage 
drop between the two transistors to less 
than 1.2V, and you can ensure that the 
supply voltage doesn’t rise above the 
stated level, you can get away without 
them. But it’s a bit like walking a tight 
rope without the safety net below... 

Next month, we’ll continue with some 
more op-amp circuits. + 

(Darren Yates is Chief Buginecriig 
Officer with R.A.T. Electronics, of PO 
Box 641, Penrith NSW 2750.) 
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Hinton Information Services now has available the D.A.T.A Parametric Access Library, a CD- 
ROM version of D.A.T.A.’s comprehensive database of integrated and discrete semiconductor 
devices. It's designed to meet the needs of designers, purchasing officers, and repair and main- 


tenance technicians. 


On a single CD-ROM disc, the new 
D.A.T.A. Parametric Access Library 
lists and provides data for over 1.25 mil- 
_ lion active and discontinued ICs and dis- 
crete semiconductor devices, from more 
than 1000 different manufacturers. The 
database on the disc provides part num- 
bers, generic numbers, manufacturers, 
distributors, pinout connections and 
package outline in addition to function, 
fabrication technology, supply voltage 
and parameters such as maximum fre- 
quency, propagation delay, temperature 
range, etc. 

For discrete devices there are four 
database categories: diodes, transistors, 
thyristors and optoelectronics. 
_ According to the manufacturer there’s 
data on over 380,000 diodes; 232,000 
transistors; 145,000 thyristors and 
92,000 optoelectronic devices. 

Similarly there are six categories for 
IC’s: linear, digital, interface, memory, 
microprocessors and programmable 
logic. Again there’s said to be data on 
over 60,000 linear devices; 85,000 digi- 
tal devices; 69,000 interface devices; 
107,000 memory devices; 31,000 micro- 
processors and 11,000 programmable 
logic devices. 

In addition to providing current device 
information, the system also covers dis- 
continued devices dating back to 1956 
— which should make it very useful for 
repair and upgrade operations. Over 
1100 manufacturers are listed, both 
active and inactive. 

The CD-ROM is accompanied by 
software on a 3.5” or 5.25” floppy disk, 
to provide fast and convenient searching 
of the database by generic type number, 
specific part number, device category, 
function, manufacturer or distributor. 
There’s also a “quick inquiry’ mode, and 
searching can be refined by using up to 
25 specific parameter values. Some 
search modes also allow ‘wild card’ or 
‘starts with’ searching. 

Although most of the information in 
the database appears to be in alphanu- 

meric form, the device package outlines 


are in high resolution graphics images. 
Search results are displayed in 
‘browseable spreadsheet’ format, and 
allow you to highlight devices meeting 
selected criteria. 

Other features of the D.A.T.A. P/A/L 
disc include utilities to allow the user to 
customise the screen colours, set the 
program up to suit a particular printer, 


and optimise settings. 


Hardware requirements are DOS 3.1 
or higher, 2MB of RAM, 5MB of free 
hard disk space and a CD-ROM drive. A 
486 or better processor is recommended. 
Although intended for use on a single 
PC, the software is optionally available 
in a form compatible with any PC LAN 
and the database can apparently be 
installed on a network server CD-ROM 
providing the network has CD-ROM 
management software. 

The Parametric Access Library CD- 
ROM is sold as an annual subscription, 
where the annual subscription covers 


o A. a Ae 


one disc and is currently priced at 


$1500. When your subscription has 
ended, the software apparently flashes a 


. message on your screen to remind you 


that renewal is due. 

According to the manufacturer, ‘if 
you choose not to renew, your 
D.A.T.A. P/A/L will eventually dis- 
continue itself’. It’s unclear whether 
this means that superseded discs can- 
not be used for reference to data on dis- 
continued devices, or that the database 
merely becomes obsolete with the pas- 
sage of time. 

Purchase of a subscription to the CD- 
ROM also entitles the user to order hard 
copies of manufacturers’ data sheets, for 
a price of $12 per data sheet up to 10 
pages, and $1 per page thereafter. 

Further information on the D.A.T.A 
Parametric Access Library is available 
from Hinton Information Services, 
Locked Bag 7, Eastwood 2122; phone 
(02) 804 6022 or fax (02) 804 7434. 
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This screen dump from a demonstration version of the D.A.T.A. Parametric 
Access Library gives a good idea of the ‘browseable spread sheet’ format used 


by the software to display device data. 
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holder and enn sponge. 
Cat T-2000 





















Four Channel Y 
infared Remote Control 


Build your own handy infrared remote 
control! It includes a small transmitter 
that can be constructed to fit in your 
hand, and a receiver with five outputs, 
all of which can directly drive relays. 
Both the transmitter and receiver have a 
selectable security code to prevent false 
triggering and operation by other : 
transmitters. Kit comes complete with all Hobby Tool Kit 


components and PCBs which are solder 5 
masked and silk screened. 28 Pcs With Case . 


Cat K-2810 - $3995 A convenient collection of tools complete with a 
: foam-lined plastic storage case. Includes 9-piece 


Hex Nut drivers and quality reversible ratchet 
handle, 6-piece Jewellers screwdrivers, 
sidecutters, pliers, plus 10-piece assorted 
screwdriver bits 


Cat T-4610 : $ 2995 







Helping Hands 
With Magnifier 


- Makes working on PCBs much easier! 
Cat T-5715 
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a ESR & Low OHM Meter (/ 


Measures the equivalent series 
resistance (ESR) which is often difficult 
to check with capacitance meters, so if 
you need to measure very low values of 
resistance, this project can save you lots 
of time and aggravation. A is housed 


Stereo Pre-Am sae with all components, 
, p\ PC Driven EGO Analyser Pace Bo eae 


This compact high quality module This low-cost analyser is designed to and pre-punched silk- 
makes it possible to upgrade your bare ~~ monitor your car’s engine performance by screened front panel. 
power amplifiers into a complete audio examining the Exhaust Gas Oxygen 














LOW OHMS MeTER™ fe 






system by adding volume, bass, treble sensor (EGO sensor) directly. Supplied Nae 

and balance controls. The circuit is with software, the results will be displayed § 5995 
stereo with an extra input to both on your PC. Project is complete with ail 

channels that can be used for either components, hardware, PCB, pre-punched 

multi-channel mixing or gain control silk-screened front panel, case and : 
applications. Supplied with components, — coftware. Jan ’96 


hardware and silk-screened, solder Garicaeia 

masked PCB. Jan °96 
$2450 

Cat K-2811 34 S 4995 


Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied with their ability to 
supply, sometimes problems can arise in obtaining all of the parts. This means there is a slight chance that availability may be delayed. Rainchecks are 
available, however, if you'd like to check beforehand, don’t hesitate to contact your local store. 
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Than Regular 1/4 


Opto-Coupler HITAIZ > LelinerelTedN zip 
These industry-standard Resistor Prices 


optoisolators consist of a GaAs 
Infrared LED and a silicon 
phototransistor. The devices 
are constructed with a high 
voltage insulation, double- 













1/4 WATT CARBON 
FILM RESISTORS 


Comes in a pack of 300+. Mixed values. 
moulded packaging process With preformed and precut leads - the 
which offers 7.5kV withstand extra work’s been done for you!, ina— 


test capability. Available in Cat R-7022 z 
standard 6-pin DIL plastic $4.45 ae lA 
package format, it is a Res ee 
low-cost alternative to the THAT’S LESS THAN 
popular 4N28 and 4N25 1.5 CENTS EACH! 
devices in a wide 


variety of circuits. $] 95 


Cat Z-4810 


12VDC Lighter seeps Extension ee 


This will be handy! With 
in-built fuseholder, 5A 
fuse, safety “Power On” 
LED indicator, dust & 
moisture-proof socket cap. 
Also includes 1-metre 
coiled cable 

that extends to 
approximately 2.8 metres. 


Cat P-1681 


1.25 GHz Hand-Held 
Digital Frequency 
Counter 


Ideal for measuring radio a} 
frequency transmissions and > ene 
servicing stereos, videos, fr. . | 
computers and cordless phones. poe 
This incredibly easy-to-use 10Hz 
to 1.25 GHz frequency counter 
has an 8-digit LCD display, 

data hold, relative management 
and data record (min, max & 
average). There’s also 
selectable resolution, period 
measurement and more. Comes 
complete with telescopic 
antenna and BNC to alligator- 
clip test leads. 

Cat Q-1322 ¢ 








Miniature 
Toggle Switch 
DPST, 240V 2A. 


Momentary both. Mini Speaker 


sides, centre off. With : 
blue toagle cap: : At 8 Ohm and 0.2 W, it’s 


| | Cat P-7689 S 495 ue oT 95 








PURCHASE! 































Apple Night Eyes Night Viewer 


Designed for terrain urban viewing and orientation in the twilight, the 
Apple Nighteyes can be used by tourists, hunters, guard services for 
sea navigation and other tasks at night. The viewer makes it possible 
to observe in the natural night-sky background light as well as in the 
moon and stella light. Complete with a removable laser illuminator 
allows observation in total darkness. Also comes with soft carry case 


and shoulder strap. Nighteyes uses 2 x “AA”-batteries. 
casi. 12 MONTH WARRANTY s@GG 


Available in selected stores only. 
May be ordered if unavailable at your store. 
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WIA HAM Radio Calibook 1996 Packet: Speed, More 
Lists call signs, names and address Speed & Applications 


information for all the licensed amateur radio For packet enthusiasts interested in medium to 
i eats in Australia. $] & high speed packet systems or applications that 
at B-2338 


go beyond BBSs and Packet Cluster. Includes 
projects, special topics & references. 

Free Keyboard Template seus 95 

Microsoft Office Short Cuts Pack 326 

All the Short Cuts Guide Books to the Microsoft Passp ort To 


Office program, plus a FREE keyboard template : 
to Microsoft Office. Great for those who need Worldband Radio, 1996 
What’s on shortwave radio, the best and 


memory joggers. 
Cat B-8130 $9995 worst radios, how to get the most from your 
shortwave radio and more! 


Antennas & Techniques For Low-Band DXing =e Cat B-2057 $3 495 


An in-depth treatment of antennas and operating 
strategies you need to span the continents on 40, 
80 and 160 meters. Operating tips, 
antenna designs and software. 
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With CD-ROM 






Cat B-2110 $3995 Upgrading & Repairing PCs UPGRADING 
5th Edition REPAIRING 
Troubleshooting And Repairing Scott Mueller’s latest updated work is now PCs 


more comprehensive than ever. It covers the 
Pentium Family and Intel Licensed processors. 
Contains a CD-ROM with a wealth of helpful 


information. 
Cat B-6189 37 O95 


VCRs 3rd Edition 


With step-by-step details on home VCR 
maintenance and troubleshooting power 
supplies and logic circuitry problems. 


Cat B-1640 95495 


Precision Knife Set 
This 13-piece Precision Knife Set 


comes with three quality (varying size) 
knife handles and 10 spare blades in 






Transformer 7.5 - 42. 5 V @ 60 VA 


Power Rating: 60VA 
Output Windings: 0-10-17.5V @ 1.4A 
| 0-17.5V @ 1.4V 


a variety of shapes and sizes. Comes _. 0-7.5V @ 1.4A 
in a handy plastic ie case. Terminations: Solder lugs 
Cat T-3618 oo Dimensions: —_ 65(h) x 79(w) 

x 70(d)mm 








PHONE, FAX & MAILORDER SERVICE 


AUSTRALIA: Outside Sydney: FREE Call (1800) 263 922. 
Sydney and Enquiries - (02) 9937 3366 
Fax: (02) 805 1986 or write to 
Dick Smith Electronics, Mail Orders, Reply Paid 160 
PO Box 321 NORTH RYDE NSW 2113 


NEW ZEALAND: Phone: (09) 480 8049 or (09) 480 3331 
_ Fax: (0800) 800 290 or write to 
Dick Smith Electronics, Mail Orders Division, Private Bag 102-903 
North Shore Mail Centre, Auckland 
All major Credit Cards accepted. Overnight Courier Available. 
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Protected 50Q pad, 50dB pad 


When working with communications transceivers, it’s usual 
to connect a 6dB 50Q pad between a signal generator and the 
receiver. This ensures both pieces of equipment see a termina- 
tion of 50 ohms, which might not otherwise be the case. 

There are a number of possible configurations for a 50Q 
pad, but I’ve found those shown here to be the most useful. A 
special advantage of these circuits is that 1OOmA fuses come 
in two types, which happen to have a resistance of 16Q or 
36Q. Using these in the circuits gives protection as well as 
the right resistance. 

For HF transceivers it is sometimes convenient to use a 
50dB pad to give an output point as a convenient means of 
monitoring — for instance, with an oscilloscope for a two- 
~ tone envelope check, or with a frequency counter to measure 
frequency. As well, it’s possible to feed a signal from a signal 
generator into the receiver with no fear of damage should the 
transmitter be keyed. 

The pad I use for this is shown in the circuit, along with a 
simple way to build it. The case is the smallest diecast box 
available, with a male and a female panel mount connector on 


Circuit & Design Ideas 


Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits 
have not been built and tested by us. We therefore cannot accept responsibility, enter into correspondence or provide further information. 





162 37 
| : 1500 1502 
(b) 


50 ohm pad 


16Q 
(a) 


(b) UHF version 


50dB pad 





the ends. Two 100Q resistors in parallel will do if you can’t get 
a 51Q resistor. 
David Jackson 


Papua, New Guinea. $35 





Simple logic probe 


This simple logic probe can detect low, high and floating 
logic levels, single short pulses and pulse trains. When the 
probe is connected to a logic 0, transistor Q1 is off and LED2 
is also off. If the probe tip is connected to an open-circuit 
(floating), the small current from pin 4 of IC1 will keep the 
transistor on slightly, causing LED2 to glow dimly. A logic 1 
at the probe will cause enough base current to make Q1 turn on 
fully, lighting LED2 to full brightness. 

LED 1 is on only when the monostable of IC1 is triggered, 
which occurs with a negative-going pulse (logic 1| to logic 0) 
at pin 4. For a single pulse, there is only one transition and 
therefore one flash from LED1. A pulse train will continual- 
ly retrigger the monostable and the LED will keep flashing. 
The brightness of LED1 will increase with the frequency of 
the pulse train. 

The value of R3 will probably need to be determined by trial, 


and should be such that LED2 glows dimly for an open-circuit 


C1 (see text) 





at the probe tip. The value of C1 is determined by noting if a 
single pulse causes a suitable flash from LED1. 
Andrew Chin, 


Heidelberg, Vic. $35 


EVER THOUGHT OF WRITING FOR EA? 


Have you developed the circuit of the century, or a real- 
ly great design, and would like to tell others about it? 


Now is your chance to get your achievements to the 
largest number of colleagues and fellow enthusiasts, and 
make some money. 


If you’re not sure just how to write your article, ring our 
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office on (02) 353 0620 and ask for a copy of our writer’s 
guide notes. 


Just send your contribution to: 


The Managing Editor, 
Electronics Australia, 
PO Box 199, 
Alexandria, NSW..2015. 





Dual train controller 


This circuit lets you independent- 
ly vary the speed of two model 
trains on the one track. The only 
modification required to each 
engine is the addition of two 
diodes. The principle of the circuit 
is very simple — one train responds 
to positive going pulses, while the 
other responds to negative going 
pulses. To vary the speed, the 
mark-space ratio of each set of 
pulses is changed independently. 

In the circuit, IC] (multivibrator 
type 4047) is wired as an astable, 
with an operating frequency set by 
R1 and C1. Its output is coupled to 
two monostables, IC2 and IC3. 
Mono IC3 responds to the positive- 
going edge of the signal from IC1, 
Causing its output to go high for a 
time set by RV2 in conjunction 
with R3 and C3. The larger the 
value of RV2 the longer the pulse 
width, and the faster train #1 runs. 

The timing component values for 
IC3' have been chosen so the maximum 
duration of its output pulse is slightly 
less than half the period of oscillation of 
IC1. The output pulse at pin 10 of IC3 is 
coupled to the non-inverting amplifier 
and power stage formed by Q1 and Q2, 
and then by D1 to the motor of train #1. 

Similarly the negative-going edge 
from IC1 causes the output of IC2 to go 


ZD1 
BZX79 6.2V 
or 1N753 


R3/22k 
2 


R1/22k 
2 


100yF/12V BZX79 6.2V 


or 1N753 


all diodes 1N4004 
all resistors 0.25W 
unless shown otherwise 





low, for a duration set by RV1, R2 and 
C2. The larger the value of RV1 the 
longer the pulse width, and the faster 
train #2 runs. The output pulse at pin 11 
of IC2 is coupled to the non-inverting 
amplifier and power stage formed by 
Q4 and Q5, and then by D2 to the motor 
of train #2. 

Output current limiting is provided by 


4 ita 


R10 2.2k 


Train 4, lg ' 


Hoy an al 


Q5 
BD649 


R11 2.2k 


Cc 
= 17.5V tae 


= C7 
= 17.5V 2000yF — 
40V + 


Q3 and Q6 and is set by R4 and R5 to 
about 900mA. The output transistors 
should be mounted on a heatsink. For 
12V trains, you could use the suggested 
power supply or a centre-tapped power 
supply of 48V DC, with a suitable cur- 
rent capacity. 
Les Kerr 


Beacon Hill, NSW. $45 





12V battery charger 


This circuit is designed to charge a 
12V lead-acid battery (gel etc). Charge 
current to the battery is via IC1, Q1, R7 
and D4. The value of the charge current 
is set by R7, although in the circuit as 
shown, regulator [C1 has a practical 
limit of 1A or so. | 

IC1 is a 555 timer that drives LED1 
and LED2 and also supplies base current 
to Ql via D3. The battery voltage is 


D2, D3 = 1N4148 
all resistors 0.25W except R7 


sensed via RV2 and controls the opera- 
tion of [C2. When the battery voltage is 
below a preset value, the output of IC2 is 
high. As a result, LED2 (red) is on and 
charge current flows to the battery. As 
the battery voltage increases, a point is 
reached when the output of IC2 switches 
low, turning on LEDI1 (green) and 
switching off charge current to the bat- 
tery. The battery voltage now falls 
slightly, causing the output of [C2 to 





switch high, restoring charge current 
and turning on the red LED. This cycle 
continues while power is applied, giv- 
ing pulses of charge current to the bat- 
tery. The width of the charge pulses get 
smaller as the battery reaches full 
charge.Temperature compensation is 
provided by ZD1 and D2, which ideally 
should be mounted close the battery 
being charged to sense any increase in 
temperature of the battery. This circuit 
gives a voltage of around 4.7V to 
pin 5 of IC2. | 

To adjust the charger, first ensure 
the DC supply to the circuit is 16V. 
With the charger not connected to a 
battery, adjust RV1 to give 5.4V at 
pin 6 of IC2, and adjust RV2 for 
2.8V at pin 2. The green LED should 
be on. Now connect a fully charged 
12V battery (12.5 to 12.6V) to the 
charger. Readjust RV1 for 4.7V at 
pin 6 and RV2 for 2.4V at pin 2. The 
red and green LEDS should both be 
on, indicating the charger is regulat- 
ing the current to the battery. 

Allied Electronics, 


Kingsford, NSW. $45 
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Construction project: 


PC-DRIVEN EGO 
SENSOR ANALYSER - | 








With car engine management systems becoming more and more sophisticated (and complex), it 
is getting increasingly difficult to find out what's happening ‘under the hood’. This low cost 
analyser, combined with any IBM PC and some special software can provide a large amount of 
information on your car’s performance. 


by GRAHAM CATTLEY 


Look under the bonnet of almost any 
modern car, and you will find that a dis- 
turbingly large proportion of the 
engine’s operation is controlled by 
microcontroller — otherwise known as 
an Engine Control Unit (or ECU). 

The ECU monitors, through a large 
number of sensors, almost every 
aspect of the engine’s operation, and 
is responsible for keeping tabs on 
(and compensating for) the many dif- 
ferent factors that affect the engine’s 
overall performance. 

If you don’t have several thousand 
dollars to spend on specialised engine 
monitoring systems, you can find it dif- 
ficult to analyse your car’s performance 
— important, particularly when things 
like catalytic converters require the 
engine to be running within very narrow 
margins in order to operate effectively. 
To this end we have designed a simple, 
low cost device to monitor the engine 
and display the results on an ordinary 
IBM PC (or clone). 

The PC driven EGO analyser moni- 
tors the output from the engine’s 
Exhaust Gas Oxygen (EGO) sensor, and 
provides a scope-type graphical display 
of its output voltage. This is a great 
improvement on existing designs (which 
display the sensor’s voltage using a row 
of LEDs), as the computer can not only 
display the sensor’s output waveform, 
but also perform many complex calcula- 
tions to give you such details as: 

e The percentage of oxygen in the car’s 
exhaust (indicating the amount of 
wasted or unburned fuel); 

e Whether (or when) the engine is run- 
ning too rich or too lean; 

e The engine’s Air/Fuel Ratio (AFR), 
and consequently its eo (more 
about this later). 


By examining the waveform, you can 
even tell how ‘tightly’ the ECU is con- 
trolling the engine. Quite an impressive 
amount of data from one little sensor! 

All of this information is updated in 
‘real time’ — taking a lot of the guess- 
work out of tune-ups, as the results are 
immediately apparent. 

Also, with a bit of extra work on the 
software side of things, we have man- 
aged to get the computer to drive the 
analyser in ‘reverse’ so that instead of 
reading a voltage coming in from the 
sensor, the analyser can produce a soft- 
ware selectable DC output voltage in the 


same range. This voltage can be fed in to 


the ECU instead of the EGO sensor’s 


signal, allowing you to check the opera- 
tion of the ECU and associated fuel 
injection systems with a ‘simulated’ 
EGO sensor. 

The selection between reading in a 
voltage and outputting one is done 
under software control — in fact, the 
only hardware control on the device 
is the on/off switch! Also, much 
effort has been put into the software 
to make it as user-friendly as possi- 
ble, as well as making it able to run 
on almost any system. 
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U3, a CMOS binary counter, the output of which is fed to high speed comparator U2, forms a simple digital to analog 
converter which is also fed with the EGO sensor’s signal via U1c. Opto-isolators provide complete isolation between 


the analyser and the computer. 


EGO sensor? 


The ECU receives input from a multi- 
tude of sensors distributed throughout 
the car. Of these, perhaps one of the 
most important is the EGO, or Exhaust 
Gas Oxygen sensor, located as you 
might expect in the exhaust manifold of 
the engine. The correct functioning of 
this sensor is of paramount importance 
to the correct operation of the engine 
management system. 

As its name would suggest, the EGO 
sensor produces a voltage that is 
inversely proportional to the percentage 
of oxygen remaining in the engine’s 
exhaust gas. As this residual oxygen 
level is a direct indicator of the engine’s 
efficiency in burning the fuel (petrol), 
the EGO sensor therefore plays a crucial 


part in the engine’s AFR closed-loop | 


feedback control system. It needs to be 
functioning properly in order for the 
engine both to give its best fuel econo- 
my, and to achieve the correct pollution 
control of exhaust gases. ; 

One problem comes about when the 
EGO sensor becomes contaminated 
with carbon or other residues in the 
exhaust gas. 

This causes the sensor to become 
slow or ‘lazy’ in responding to changes 
in the exhaust’s oxygen content, and this 


is consequently reflected in the engine’s 
performance. 

Looking at the screen shot (Fig.1) you 
can see that the sensor’s output voltage 
is not, as you might expect, maintained 
at a steady, constant level. This is 
because the sensor is part of a closed 
loop control system, whereby the ECU 
detects a change in the voltage coming 
from the sensor, and so changes the 
width of the pulses used to switch on the 
engine’s fuel injectors. — 

In just a few hundred milliseconds 
or so (depending on the speed of the 
engine), the sensor detects the change 
in the AFR (or rather the change in 
the residual oxygen percentage, 


which amounts to the same thing), 


and consequently changes its output 
voltage accordingly. | 

Because of the inherent lag in this 
closed-loop system, due to the time 
taken for the exhaust gas to pass from 
the cylinders down to the sensor, as 
well as the distinctly non-linear 
AFR/voltage curve (see Fig.2), the sen- 
sor’s output voltage swings fairly 
smartly between an upper and lower 
value. This means that the engine is 
running alternately rich and lean every 
second or so, which evens out to give 
the engine’s average AFR. 


By monitoring the sensor’s varying 
output voltage, and by seeing how many 
times it crosses its own average voltage, 
we can see how fast the loop-response of 
the system is. The number of these 
crossings is averaged out over a 10-sec- 
ond period, with 20 to 40 ‘cross counts’ 
every 10 seconds considered quite rea- 
sonable for high engine speeds. 


Stoichiometry... 


Of course the whole point of this feed- 
back system is to maintain the AFR at 
some ideal level. And for petrol, this 
ideal air/fuel ratio is 14.7:1. A mixture 
of 14.7 parts air to one part fuel (by vol- 
ume) is the best mixture to keep the 
engine running at its optimum level, in 
terms of maximum efficiency in con- 
verting the fuel into energy, and the low- 
est pollution. 

This ideal ratio is known as the stoi- 
chiometric point, and the ECU strives to 
keep the engine running at stoichiome- 
try. The way that it does this is to try and 
keep the sensor’s average voltage at the 
magic value of 0.45 volts. - 

This is one nice thing about EGO 


sensors — when the AFR is exactly 


14.7:1, the usual sensor will produce 
an output voltage of 0.45V, and it is 
when the voltage swings past this 


PC driven EGO Analyser 


point, that the ECU realises that the 
lambda has changed and trims the 
AFR to compensate. 


..and lambda 


So what’s lambda? Well, to assess the 
actual AFR in the engine, the term 
Lambda is often used — usually without 
thought as to the actual meaning behind 
the term. Lambda is the engine’s actual 
AFR, divided by the AFR at stoichiom- 
etry — a ratio of two ratios, if you like. 

It’s easy to see that a lambda of exact- 
ly one is ideal, as it means that the 
engine’s AFR is at stoichiometry. In 
contrast, a lambda of 0.80 would mean 
that the AFR is running at around 
11.76:1, which is a bit rich. Conversely 
a lambda of 1.03 equals an AFR of about 
15.1:1 — somewhat lean. 

As you can see, the difference in 
lambda between the engine’s running 
rich or lean is quite small, and this is 
because the stoichiometric ‘window’ for 
optimum operation is itself quite nar- 
row, ranging from 14.65:1 to 14.75:1. 

Keeping the AFR within this range is 
not just for the engine’s benefit, howev- 
er, as the catalytic converter mounted in 
the exhaust system has a very narrow 
range over which it will operate. A quick 
look at Fig.3 will show you that at stoi- 


m: 1104 mV 


623 mV 
m: 120 mV 





chiometry, the converter achieves its 
peak efficiency — removing over 98% 
of hydrocarbons, nitrogen dioxide and 
carbon monoxide from the exhaust gas. 

Unfortunately, this efficiency falls off 
quite rapidly if the AFR shifts even a 
few points either way out of the stoi- 
chiometric window. Good reason, then, 
to keep a watchful eye on the state of the 
EGO sensor — the only real way that 
the ECU can monitor the engine’s per- 
formance. (Incidentally, because the 


term lambda is so widespread in the 


automotive industry, you’ll often find 
that the EGO sensor is referred to as the 
‘Lambda sensor’ in most literature on 
the subject.) 


Circuit description 


Our analyser operates in one of two 
modes: reading the waveform generated 
by the EGO sensor, or producing an out- 
put voltage to feed to the ECU. Both of 
these functions are electrically similar in 
operation, the only real difference being 
in how the software ‘drives’ the circuit 
to perform each function. 

To start with, we’ll assume that we are 
reading in a waveform from a reason- 
ably healthy EGO sensor, and that it is 
connected to the sensor input (labelled 
‘From Sensor’ in the circuit diagram). 
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Fig.1: A screen shot from the analyser, clearly showing in the top half the wave- 
form produced by the EGO sensor, while the bottom half displays all of the cal- 
culated readings. Note that this reading was taken while the car was accelerat- 
ing, accounting for higher than normal lambda. 


The sensor will, once the car is 
warmed up and running, produce an out- 
put with a voltage swing of around 0.5 to 
1.1 volts peak to peak, and it is from this 
‘waveform’ that we will be extracting so 
much information. 

R1 sets the input, impedance of the 
analyser to one megohm — a reason- 
ably high value, so that we don’t risk 
loading down the sensor’s output volt- 
age. This would not only give us an 
incorrect reading, but would give the 
ECU the impression that the engine was 
running too lean. 

D1 and D2 are ‘catcher’ diodes to pre- 
vent the input buffer Ulc from being 
damaged by any high voltage spikes, 
while R2 limits the input current. In con- 
junction with Cl, R2 also acts as a high 
pass filter, cutting out any high frequen- 
cy noise that may be present in the rather 
slow moving (about 10Hz max) input 
signal from the sensor. 

Ulc is configured as a unity gain 
buffer, which feeds the (now cleaned up) 
signal into the non-inverting input of 
high speed comparator U2. 

That’s about it for the analog part of 
the circuit. The rest of the circuit is dri- 
ven by the computer and is, as you might 
expect, digital. To explain this part of 
the circuit, we are best off starting with 
the signals generated by the computer on 
the parallel port, and to explain these 
properly, we will have to dig a bit deep- 
er — into the operation of the software 
itself. 

When configured to read in (or ‘sam- 
ple’) the sensor’s output voltage, the 
software starts off by writing the value 
C7 hex to the computer’s parallel port 
address. This is converted into a reset 
pulse, synchronising the hardware with 
the software so that everybody starts off 
on the right foot. 

After a few milliseconds (the exact 
time will depend upon the speed of your 
computer), the software writes the val- 


_ues FF and then F8 (hex) to the port in 


quick succession, and then has a quick 
look to see if the port’s BUSY line has 
gone low. The software does this write- 
write-check routine a total of 255 times 
for each individual sample, which is 
why that particular part of the program 
was written in machine code — any- 
thing else would be too slow! 


The real world 


Okay, now that we know what the 
software is doing, we can get back to the 
‘real world’ of electronics. Of course, 
each time a value is written to the port 
address in software, its binary equiva- 








lent is produced on pins 2 to 9 of the 
computer’s parallel port, and conse- 
quently appears at the DB25 plug on the 
right hand side of the circuit diagram. 

If you look at the binary equivalent of 
_ the reset value that appears on the port at 
the start of each sample, (11000111), 
you'll see that the three zeros match up 
with the current limiting resistors R24, 


R25 and R26. These three resistors tie 


together to drive the optocoupler U5, 
with the ground return connected to pins 
18-25 on the parallel port. 

We have decided to use optocouplers 
to interface between the computer and 
the analyser for a couple of reasons; one 
is so that you can plug and unplug the 
analyser from the computer at any time 
— even when the computer and 
analyser are turned on. The other (and 


more important) reason is to electrically 


protect the computer from any voltage 
surges that may occur in the car’s elec- 
trical system. The optocouplers serve to 
provide complete electrical isolation 
between the computer and the rest of the 
world. | 

Getting back to. our resistors though, 
as they have a logic low applied to them 
(through bits 4 to 6), the optocoupler 
will be turned off. As a result, the 


RESET line of the binary counter U3 is — 


pulled high through R21, and counter 
chip U3 resets — bringing all of the Q 
outputs low. 

A similar thing happens when the val- 
ues FF and F8 are sent out from the 
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PARTS LIST 


Resistors 
All 1% 1/4 watt: 
R1,31 1M 
R2 10k 
R3,16,30,32 
1k 
R4 56 ohms 
R5,21,22,23 
470 ohms 
R6 820k 
R7 470k 
R8 620k 
R9,17 20k 
R10,11,12 160k 
R13 68k 
R14 12k 
R15 39k 
R18 9.1k 
R19 680 ohms 
R20 1.5k 
R24,25,26,27,28,29 
47 ohms 


VR1 10k horizontal mini trimpot 





computer, only this time it is U5 that 
gets switched. (The hex values FF and 
F8 are binary 11111111 and 11111000 
respectively.) As you can see, bits 4, 5 
and 6 remain high, preventing the 
counter from resetting, while bits 1, 2 
and 3 toggle high/low, this time clock- 
ing the counter. 

Resistors R6 to R19, along with R20 
and VR1 comprise a resistor ‘ladder’ 
driven by the counter’s outputs, and as a 
result of the counting action of U3, this 
simple ‘digital to analog converter’ 
(DAC) produces a rising staircase or 
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Capacitors 

C1,3,4,5,7 0.1uF 100VW MKT 

C2 10nF 100VW MKT 

C6 100uF 16VW RB electrolytic 


Semiconductors 
LF347/TLO74 quad op-amp 
LM311 high speed comparator 
4040 14-stage binary counter 
6N138 high speed optocoupler 
6N138 or 4N28 optocoupler 
1N914/1N4148 small signal 


78L05 low power 5V voltage 
regulator 
LED1,2  5mmredLeED with bezel 
Miscellaneous 
PCB 57 x 103mm, coded 96ego1; UB3 
medium jiffy box, 130 x 77 x 40mm; 2 x 
BNC panel mount sockets; 2m x 12-way 
data cable; 30cm Single core shielded 
cable; hookup wire; DB25 male plug; 9V 
battery clip; SPDT toggle switch; 19 x PC 
pins; nylon tie for cable clamp; 3 x 15mm 
6BA bolts; 6 x 6BA nuts; 3 x 5mm spac- 


ramp voltage on the inverting input of 
U2. This voltage is trimmed via VR1 so 
that after 255 counts, the voltage peak is 


at 1.28 volts. With the port toggling 


away at around 15 to 30kHz (again, 
depending on the speed of your comput- 
er), a few quick jabs at your calculator 
will tell you that the ramp’s frequency is 
around 58 to 117Hz — quite fast com- 
pared with the rather slow moving signal 
coming from the sensor. 

Looking back now at comparator U2, 
you can see that its output will flip high 
whenever the ramp voltage from the 


Control range 


(0.97 - 1.02 





0.8 0.9 1.0 131 1.2 1.3 


(Lambda) 
13.2:1 14.7:1 16.2:1 
(Air fuel ratio) 


Fig.2 (left) This graph shows how the EGO sensor’s output voltage swings severely as the air/fuel ratio moves through 
stoichiometry. Under normal conditions, the engine runs in the narrow range of .97 - 1.02 lambda, shown here in grey. 
Fig.3 (Right): Catalytic converers operate within a very narrow ‘window’ which is centred around the ideal AFR of 14.7:1. 

The ECU keeps tight control over the enginer in order for the converter to remove up to 98% of carbon monixide, wae 


carbons and oxides of nitrogen. 
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Dead PCs? Lost Data? 
Unidentified Faults? . 


PC Maintenance and repair and Data Re- 
trieval is one of the fastest growing and most 
lucrative businesses in the world! 





Whether you want to 

Profit from offering a service which is simple 
to provide when you have the right tools 

Profit from selling superior tools at unbeat- 
able prices 


Save the high costs of repairs to your own 
equipment 


FOLIT FAST! 


Phone (07)3279 5551 
Fax (07)3279 4494 


Rescue 
Retrieves data from dead disks - even 
physically damaged disks! Recover any 
file type automatically from any drive re- 
gardless of format. 


Trouble Shooter 


PC Diagnostics that really finds the bugs! 
Bypasses operating systems for guaran- 
teed results even on dead PCs. 


Pocket Post - 


The most feature packed Power-on Self - 
Test card in the world! : 


Alert Card 


Test for and Monitor power and tempera- 
ture fluctations on PCs and Networks 


LAN Designer 
The first network design software that au- 
tomates the design and installation of the 
most complex network. Makes network in- 
stallation fast, easy, inexpensive! 


Discovery Card 
The ONLY product to guarantee detection 
of actual usage of any IRQ or DMA channell 
in any IBM compatible PC 


Skylight 
Windows trouble-shooting utility written in 
Windows. Reports information the way 
Windows sees it. 







Special prices for Computer 
Technicians. 


Dealers Wanted 


fjbjectives 
Master Australian Distributors 
1 Bellambi Place, Westlake QLD 4074: 


PC driven EGO Analyser 


resistor ladder exceeds the voltage com- 
ing from the sensor. This high drives the 
optocoupler U4, which relays the signal 
through to the BUSY line (pin 11 on the 
parallel port). In this way the computer 
can determine the sensor’s output volt- 
age at any time, by counting the number 
of times it needs to toggle the port 
before a BUSY signal is generated by 
the analyser. 


Power supplies 


To be technical, there are two power 
supplies in this project — the more 
obvious one based around REGI1, and 
another used to power optocoupler U4. 
This latter one is simply pins 8 and 9 
of the parallel port, which are set 
through software so that they are per- 
manently high. 

Small signal diode D4 prevents any 
damage to the port, in case the analyser 
is plugged into the computer before the 
software has had time to set both of 
these bits high Gif one were high and 
the other low, the two outputs would 
‘fight’ each other, possibly overload- 


_ ing the outputs). 


The power supply for the rest of the 
circuit is based around the low power 
three-terminal regulator REG1. This is a 
SV device, but due to the 1.8V voltage 
drop from the ‘Power’ LED in its com- 
mon line, the regulator puts out 6.8V rel- 
ative to battery negative. Note that bat- 
tery negative is not ground, as is usually 
the case, because here we are using Ula 
as a buffer to provide a ground that 
tracks exactly 5V below the regulator’s 
output, giving a stable 5V supply for the 
binary counter U3 — necessary if we 
want to keep our ramp voltage stable. 

The rest of the circuitry is somewhat 
less critical in its power requirements, 
and so is run straight off the battery, tak- 
ing the load off the regulator. 

As we are calling the output of Ula 
ground, battery negative by definition, 
becomes a minus voltage and is thus 
used to power the negative supplies of 
U1 and U2. Speaking of batteries, don’t 
be tempted to power the circuit directly 
from the vehicle’s own 12V battery, 
since this would effectively short out 
this ‘induced’ negative supply rail. 
However you could connect to some 
kind of huskier external battery via a fly- 
ing lead and set of alligator clips — in 
which case we suggest that you include 
the diode D5 (not mounted on the PCB), 
to protect the analyser against accidental 
reverse polarity. 

Ulb, used to light the ‘Sampling’ 


LED, gets its input through C4 from 
the output of the comparater U2. This 
output will be toggling high/low with a 
mark-space ratio dependent on the 
input voltage to the analyser. C4 serves 
to block DC and pass only the ‘AC’ 
pulses as U2’s output changes state. 
these pulses are then buffered by U1b, 
driving LED2 with a signal that is 
pulse-width modulated with the EGO 
sensor’s output. 


The other mode 


As stated above, the analyser can 
operate in one of two modes, either read- 
ing in a voltage from the EGO sensor, or 
producing a voltage to feed into the 
Engine Control Unit instead of the EGO 
sensor’s output. We’ve only covered the 


_ ‘reading in’ or sampling side of things 


so far, so we’ll move on to the other 
mode — voltage production. 

Surprisingly, this involves the addi- 
tion of only two extra components, Uld 
and R4 (actually, that’s one and a quar- 
ter components, but we aren’t going to 
be picky, are we?). 

The way it works is quite simple. All 
that happens is that the software (now 
in ‘generate voltage’ mode) produces a 
reset pulse, as it did before, and then 
proceeds to clock U3 a specific number 
of times, depending on the voltage to 
be generated. — 

As the maximum count of U3 is 255; 
and this corresponds to a voltage of 
1.28 volts, it is a simple matter for the 
software to clock the counter 
255/1.28V = 199 times per volt. this 
equates to 5.0mV per count, so that if 
an output of, say, 0.55 volts was — 
required, the software would clock the 
counter a total of 110 times. 

The required voltage appears as before 
on the end of the resistor ladder R6-19 
and this is buffered by Uld which pro- 
vides a relatively low output impedance, 
with the maximum output current limit- 
ed to 20mA by R4. 

Well, that’s about all we have room 
for this month. Next month we will be 
covering the construction, testing and 
calibration of the analyser, along with 
some information on how to interpret its 
readings. If you’re after more info on 
EGO _ sensors, our Automotive 
Electronics series makes very informa- | 
tive reading — particularly the January 
1994 and last month’s December 1995 
issues, which cover the operation of the 
sensor in greater detail than can be 
afforded here. 

(To be continued) 
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| Security 
| Screwdriver Set 

© You know how hustatig it is to be fixing 
© something only to find that one of the screws 
© has a security head and your normal 
> screwdrivers won't fit? Well here Sthe kit for 
© you. It has a ratchet handle and 8 sizes of 
> security torx bits plus 17 other screwdriver, 
 nutand socket bits. and an extension handle. 
Be poppe in handy plastic case. 

TSA27 
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| Serviceman’s Tool Set 


: Ideal for computer technicians and other service type 
© situations. Includes 3/16’ and 1/4" nut drivers; 
© three pronged part retriever, tweezers, T15 torque 
© screwdriver, IC extractor, 1/8' and 3/16" flat and 
© #0and# Philips screwdrivers. 12 pieces in all. 
© Comes in handsome black vinyl zip case. 

© TSAS7 $44.95 


We also have a larger 25 piece set which adds heat sink clip, 
eS el tool, IC inserter, long nose pliers, ehmponatt tube, 

D torx bits, shifting spanner, 3-piece soldering kit including 
© solder, solder sucker and wire cute ae 


lat and #2 Philips screwdrivers, double he 
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SMD Tweezers — 


ino our continuing quest to find specialised 
tools we have introduced three new tweezers 
for SMD enthusiasts. Made in Italy these are 
Stainless steel, anti-acid and anti-magnetic 
d of the finest quality. 














PEP103 has a similar tip but is bent at 45° 
$58.40 












a PEP107 has a flat bent point $43.20 
= This popular single chip 1200 baud FSK 
es No More modem is no longer being made. We have 
2 TG M31 O5NL only a handful left so you'd better be quick! 
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Ferrite Beads Be 
EEL oucan Bead 2 Hole 0.525x0.295 3.30 a 
FER-BLN-(73)-201 Bead 2 Hole 0.227x0.160 . $5.45 33 
FER-FB-(43)-101 d 1 Hole 0.138 OD 0.40 o 
ER-FB-(43)-801 0.60 = 
FER-FB-(43)-2401 0.75 <S 
FER-FB-(43)-5111 0.65 = 
FER-FB-(43)-5621 60 ie 
FER-FB-(64)-1 0.40 as 
FER-FB-(73)-101 0.40 a 
FER-FB-(73)- 0.60 oS 
FER-FB-(73}-2401 B $0.75 = 
FER-FB-(75)-101 Bead 1 Hole 0.138 OD 0.40 ie 
Ferrite Toroids = 
FER-FT-23-(43 Toroid .230 OD .120 ID 2.90 = 
FER-FT-23-(61 Toroid .230 OD .120 ID 2.90 onte 
FER-FT-37-(43 Toroid .375 OD .187 ID 2.00 0S oS 
FER-FT-37-(61 Toroid .375 OD .187 ID 2.00 oS 
FER-FT-37-(75 Toroid .375 OD .187 ID 3.15 == 
FER-FT-50-(43 Toroid .500 OD .281 ID 2.60 SO 
FER-FT-50-(61 ou 500 OD .281 ID 2.60 ee 
FER-FT-50-(68 Toroid .500 OD .281 ID 3.60 ee 
FER-FT-114-(61) Toroid 1.142 OD .750 ID 8.05 eg 
Hs Powder Toroids S558 
FER-T-25-(0 Toroid .255 OD .120 1D 2.05 oa 
FER-T-25-(6 Toroid .255 OD .120 ID 2.05 == 
FER-T-37-(0 Toroid .375 OD .205 ID 2.60 Sx 
FER-T-37-(2 Toroid .375 OD .205 ID 1.95 cE 
FER-T-37-(6 Toroid .375 OD .205 ID 1.95 == 
FER-1-37-(12) Toroid .375 OD .205 ID 3.15 AS 
FER-T-50-(1 Toroid .500 OD .303 ID 3.15 Satine 
FER-T-50-(2 Toroid .500 OD .303 ID 3.15 05 oS 
FER-T-50-(6 Toroid .500 OD .303 ID 2.3 aS 
FER-T-50-(1 Toroid .500 OD .303 ID 3.15 ae 
FER-T-50-(17 Toroid .500 OD .303 ID 3.15 SS 
FER-T-50-(26 Toroid .500 OD .303 ID 3.05 me 
FER-T-68-(2 Toroid .690 OD .370 ID 3.00 == 
FER-T-68-(6 Toroid .690 OD 370 ID 20° Sos 
FER-T-106- Toroid 1.060 OD .570 ID 10 > | 
FER-T-106-(6 Toroid 1.060 OD 570 ID 10 xs 
FER-T-130-(2 Toroid 1.300 OD .780 ID 1.056 ess 
FER-T-130-(2 Toroid 1.300 OD .780 ID 1180 ses 
FER-T-157-(26 oroid 1.570 OD .950 ID 14 Ss. 
FER-T-200-(2) Toroid 5 t 25 1D 20.00 SSS 
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PHILIPS: 


So to 5.00pm Mon to Thurs., 8.30am to 4.30pm Friday. 
Mail Orders add $5.00 min to cover postal charges. 

Next day delivery in Sydney add $8.00. 

All prices include Sales Tax unless stated otherwise. 

Tax exemption certificates accepted if the line value exceeds $10. oo. 
Bankcard, Mastercard, Visa, sc nenues or Cash eee apcenta. 


Authorised Stockist / : 


Mini Vice 

Light weight die cast aluminium vice clamps 
to any surface up to 30mm thick. Jaw opens 
to 45mm and is 60mm wide. Gives you that 
extra hand for soldering etc. TSA6 $16.95 


New Connectors 
in Stock — 


Right Angled 
3.5mm Plugs 
Yes we've found a 3.5mm 
plastic Ue angled stereo 


pug - takes 4mm cable with solder 
rminations. MPS335B $1.15 


and RCA 


plug gs too 
ngenious 90° plug 
for 4mm cable too 
with solder termin- 
ations. Choice of 
black or red 
RCA25R or RCA25B 








BNC Boo 


Rubber bot A BNC58 type plugs and 
RG58 le “S0 50 


Cl! rahla 


Metallised DB25 Backshells 
The DB25LM is a metallised backshell with 
shortthumb-screws to suit DB25 connectors 





Parallel Printer 
Cable 


This one features a 90° Centronics (36 pin) 
plug wired to a normal DB25. 18 pins wired. 
Ometres me C023 $14.95 











CAS-INLINE-SURGE 
CAS-D25-MINI-BOX 
CAS-D25-MINI-TES 
CAS-D25M-D25M 


| CAS-D25F-D25F 


CAS-DO9F/MDIN6P 
CAS-DO9F/MDIN6-S 


CAS-D0 oF 
CAS-DO9M-D25F/A 
CAS-DO9M-D25M 
CAS-DO9M-D09M 
CAS-D0915M/M 
CAS-DO9F-D25M/A 
CAS-DO9F-DO9F 
CAS-D09M/D09M 


CAS- 
CAS- MDIN6/DIN5 


Inline Surge Protector 
RS232 Mini Patchbox 
RS232 Mini Tester 

25 to 25 M/M Bender 

25 to 25 F/F Bender 

D25 M to F Wiring Box 
Centronics Female/Femal 


DO9 Plug to Mini Din 6P 
DO9 Skt to Mini DIN6-S 
DB9 Skt to DB25 Skt 


HDD15 Plug to eu 
DB9 Skt to DB25 Pig 
9 Pin Female to Female 
9 Pin Male to Male 
Gender Bender 

HDD 15 Plug to 9 Male 
6 Pin Plug to 5 Pin Skt 


“D” Type to Modular Adaptors 


CAS-DO9F/RJ45S 


CAS- D25M/RJ12- -SKT 
CAS-D25M/RJ45-SKT 


Data Switches 


CAS-SWB-25-AB 
CAS-SWB-25-AB-X 
CAS-SWB-36-AB 
Computer Leads 
CL-CEN36M/CEN36M 


CL- D0915F/D0915M 
CL-D0915M/D0915M 


CL-D25M/D25M-2M 
CL-D25M/D25M-5M 
CL-D25F/D25F-NM 
CL-KEYBOARD-EXT 
CL-SCSI-25/50-1 
CL-SCSI-25/50-2 
CL-SCSI-50/50-1 
CL-SCSI-50/50-2 
Printer Leads 
CL-PRNTR-ST-1.8M 
CL-PRNTR-ST-5.0M 
CL-PRNTR-ST-10M 


DO9 Socket to RJ45 Skt 
DO9 Plug to RJ45 Socket 
D25M to 4 Pin RJ Skt 
D25M to 6 Pin RJ Skt 
D25M to 8 Pin RJ Skt 


9 Pin Data Switch 
RS232 Data Switch 
RS232 Data Switch | 
RS232 CrossoverSwitch 
2 Way Centronics Switch 


2m 36 Way Centronics 
an DO9 Skt to DO9 Skt 


to 9 M/M 
2m 9 Skt to 15 Plg 
2m High Density 
3m High Densi 
2m 9 Skt to 25 a 
2m D15 Skt to D15 Plg 
2m D25 Plg to Skt 
5m RS232 Extension Lead 
2m DB25 Plg to Pig Lead 
5m D25 Plug to Plug 
2m Null Modem F/F 
Keyboard Extn Lead 
1m 25D to 50 Centronics 
2m 25D to 50 Centronics 
1m 50/50 Centronics 
2m 50/50 Centronics 


1.8m Printer Cable 
5m Printer Cable 
10m Printer Cable 


Communications Cables 
CL-ETHERNET-5M 5m Ethernet Cable 
CL-ETHERNET-10M 10m Ethernet Cable 
CL-ETHERNET-20M 20m Ethernet Cable 
CL-DO9F/D25F-LL 2m 2xD25F to 2xD09F Lap 
CL-D25M/D25M-PRL 2m D25 Plg to Plg Priel 
CL-DINSD5/RJ11P 5 Pin DIN Skt to RJ11 P 
Sundry Items 
CPEP1 Modem Protector 
CPU-STAND CPU Stan 
FDC-1 5 1/4 EEE Disc Clnr 
FDC-3 3 1/2 Floppy Disc Clnr 
JOYSTICK-IBM Joystick for PC 15 Pin 

- Computer Mouse Mat 
POWER-BRD-PAC20 6 Plug Surge Power Board 
Converters 
CAS-BIDI-CVTR Serial/Parallel/Serial 
CAS-R2232/RS422 RS232C to RS422A Cnvtr 
CAS-RS232/RS485 RS232C to RS485 Cnvtr 
New Utility Boxes 


We are now stocking five po 
any project that professional 










pula sizes of deluxe quality prey ABS plastic boxes. These give 

e having removable end panels and 
d bottom halves simply screw 
one Guide slots are moulded in to hold 


ook. They're easy to assemb 
the top and bo 


Part No 
DUB2 
DUB4 


DUB10 





Size 
90x50x16mm 
90x50x32mm 
90x60x30mm 
150x80x30mm 

190x100x60mm 


$155.55 
$97.95 
$111.90 


Price 
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Construction project: 





SMART DUAL 12V_ 


BATTERY CONTROLLER - | 


This auxiliary battery manager takes full advantage of a dual battery setup’s capabilities, by con- 
trolling when and how the ‘auxiliary’ battery is connected to the electrical system. It’s fully auto- 
matic, will cost you far less than an equivalent commercial unit, and is particularly suited to the 
new breed of deep-cycle auxiliary batteries. 


by ROB EVANS 


Those familiar with the way dual bat- 
tery systems are used in (mainly) recre- 
ational vehicles will no doubt appreciate 
the added safety and convenience this 
arrangement has to offer. The main 
advantage is that with an auxiliary bat- 
tery powering any ‘non-essential’ acces- 
sories such as a refrigerator during an 
overnight stop, the four wheel drive 
vehicle (4WD), boat or camper’s main 
battery is preserved for starting the 
engine in the morning. 

This certainly beats being stranded 
in the middle of the Simpson desert in 
your 4WD, because the ever-impor- 
tant beer fridge has exhausted the 
vehicle’s main, and only battery dur- 
ing the night... 

Since a dual setup’s auxiliary bat- 
tery needs to be isolated during stops, 
but connected to the main 12V system 
for charging while the engine is run- 
ning, there needs to be some switch- 
ing system involved — and preferably 
an automatic one. In practice, there 
are a number of ways this can done, 
and these vary substantially in cost 
and complexity. 

The most common _ switching 
arrangements are based on a very 
heavy-duty relay — typically rated at 
between 20 and 100 amps — that has 
its contacts wired between the main and 
auxiliary battery terminals, and is ener- 
gised via a switch on the vehicle’s 
instrument panel or from an automatic 
control line. The relay itself is a fairly 
specialised and expensive device, with 
silver-coated contacts for longevity and 
very large bolt-type connectors, and is 
mostly sold through 4WD and marine 
accessory shops. — 

The manual switch method of engag- 
ing the relay has obvious pitfalls, as it 
relies on the correct action from the 


operator, but the various automatic 
arrangements can work well. Regardless 
of the control method though, the relay 


is often switching very high currents and — 


will suffer from the associated contact 
arcing. This in turn tends to cause the 
contacts to burn and eventually fail 
(despite the use of silver), and in 
extreme cases, can induce large voltage 
spikes in the main electrical system — a 
cause for concern with today’s sophisti- 
cated engine management systems... 

In the light of this then, some form of 
semiconductor switching is clearly the 
way to go, and commercial manufactur- 
ers offer a number of solid state switch- 
ing units, as well as those based on 
heavy-duty relays. These range from 


Drive | 
Oscillator 


~100kHz 


units that provide the required isolation 
by placing a high-powered diode in 
series with each battery — with the 
associated problems of forward voltage 
drop — to quite sophisticated manage- 
ment systems using switching 
MOSFETs, some of them quite costly. 
As you’ve no doubt gathered, we have 
followed this latter path with the design 
of our own new auxiliary battery man- 
ager, which uses high-current switching 
MOSFETs and a relatively elaborate 
(but not expensive) control circuit. The 
MOSFETs have a rated drain-to- 
source current of around 50 amps, and 
an effective ‘on’ resistance of just 30 
milliohms. To bolster the manager’s 
current capability, we’ve elected to 
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Fig.1: The basic block diagram of the battery manager. The control circuit only 
allows the MOSFET to pass charging current when both batteries are in a suit- 


able state. 
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use two of these devices in parallel. 

The circuitry used to control the 
MOSFETs senses the state of both the 
main and auxiliary batteries, and as a 
result will only connect the two 
directly together when conditions are 
appropriate. Namely, this is when the 
ignition system is active, the main 
battery has been fully charged, and 
the auxiliary battery has a reasonable 
terminal voltage. 

This last condition has been included 
to protect the internals of a fully dis- 
charged auxiliary battery, because the 
new deep-cycle types in particular can 
be damaged by a large and sudden 
inrush of charging current. As _ this 
would be the case if the fully charged 
main battery is directly connected to a 
discharged auxiliary unit, the battery 


manager will not allow full current to— 


pass until it senses that the auxiliary bat- 
tery is at least partially charged. 

In practice, the circuit allows an 
exhausted auxiliary battery to charge at 
two or three amps, then applies full 
charging current when its terminal volt- 
age has reached about 10 volts. In this 
way the circuit helps to extend the 
working life of an auxiliary battery 
(which will often have a high replace- 
ment cost), and offers a degree of over- 
load protection. 

And to help you keep tabs on both the 
battery manager activity and the state of 
the electrical/charging system, we have 
also included a number of LED indica- 
tors on the front of the unit, as you can 
see from the associated photographs. 
Note that this includes an ‘AUX>13.5V’ 
LED, which will illuminate when the 
auxiliary battery has returned to a 
healthy state of charge. 

So there we have our new auxiliary 





battery manager. It’s relatively inex- 
pensive to construct, thanks to the use 
of common, low-cost components; 
can be installed without interfering 
with the existing wiring, and automat- 
ically charges the auxiliary battery in 
a ‘sympathetic’ manner. Plus of 
course, it provides the basic isolation 
needed to preserve the main battery 
for starting purposes. 


The overall design 


The block diagram in Fig.1 shows the 
basic arrangement of the Battery 
Manager’s circuit, where the high cur- 
rent charging path between the main and 
auxiliary batteries (via the MOSFET) is 
indicated by a heavy line, and the three 
low power control sections are shown in 
the centre area. 

Here, the ‘brains’ of the circuit, the 
voltage sensing and control block, con- 
tinuously monitors the voltage level of 
both the main and auxiliary batteries 
via their respective V sense lines, then 
uses this information to control the con- 
duction of the MOSFETs (only one 
shown) via the remaining Drive oscilla- 
tor and Voltage doubler blocks. 

When_ enabled, 
100kHz squarewave output from: the 
oscillator drives the ‘floating’ voltage 
doubler circuit, which has its output 
connected between the MOSFET gate 
and source pins as shown in the dia- 
gram. The applied gate bias therefore 
has a DC level that’s close to the peak- 
to-peak voltage of the incoming square- 
wave — around 12V — which com- 
fortably exceeds the 8 - 10V bias level 
needed to switch the MOSFET into full 
conduction. In absolute terms then, the 
voltage at the MOSFET gate will be at 
the level produced by the voltage dou- 
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the (nominally) | 


bler stage plus the terminal voltage of 
the auxiliary battery (say, 12V and 13V 
respectively, or a total of 25V). » 

Note, however, that the MOSFET is 
only switched into full conduction 
when both the oscillator and voltage 
doubler are fully enabled by the control 
circuitry, and this will only occur when 
the unit has sensed that both batteries 
are in a suitable condition for full 
charge current to flow. 

If the main battery has a terial 
voltage of less than 13.5 volts on the 
other hand, the control circuit will shut 
off the drive oscillator via the ‘Osc — 
on/off’ line, thereby removing the 
MOSFET’s gate bias and preventing 
any current flow to the auxiliary bat- 
tery. Thus the battery manager will 
only attempt to charge the auxiliary 
battery when it has sensed that the 
main battery has reached an acceptable 
state of charge (above 13.5V), as men- 
tioned earlier. 

Once this condition is satisfied the 
enabled oscillator then supplies AC 
energy to the voltage multiplier, which 
will in turn apply either a full or 
reduced bias level to the MOSFET 
gate, as determined by the state of the 
‘Doubler o/p — high/low’ control line 
from the voltage sensing circuit. If the 
circuit senses that the auxiliary bat- 
tery’s terminal voltage is above 10.5V 
— and is therefore ready to accept a 
full current charge — the voltage dou- 
bler is switched to a high output level, 
which will then apply full gate bias to 
the MOSFET to turn it hard on. 

Conversely, if the auxiliary battery is 
in a relatively poor state of charge (less 
than 10.5V) and full charging current 
should not be applied, the control cir- 
cuitry will switch the voltage doubler — 
to its low output level, causing the 
MOSFET to only ‘partially’ conduct. 
In practice, this bias level will be 
around 3V DC, resulting in a charge 
current of about two amps. This is 
adjustable via a trimpot mounted inside 
the battery manager. 

So there we have the broad outline of 
the auxiliary battery manager’s opera- 
tion, as shown in the block diagram of 
Fig.1. Note that there are actually two 
MOSFETs wired in parallel in the final 
circuit, so as to increase the unit’s cur- 
rent capacity. 

Also as depicted in Fig.l, these 
devices have an internal protection 
diode connected the drain and source 
pins. While this means that ‘reverse’ 
current can flow between the auxiliary 
and main batteries, this is not really a 
problem in practice — we’ll discuss this 
aspect in more detail at a later point... 
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Circuit description 


Referring now to the battery manag- 
er’s full schematic diagram, you can see 
that the layout roughly matches that of 
the block diagram in Fig.1. The drive 
oscillator is based on [Cla, the voltage 
doubler is formed around D2 and D3, 
while IC1b and IClc perform the main 
voltage sensing and control functions as 
described above. 

In detail, the main battery voltage is 
sensed by the comparator circuit based 
on IC1b, which monitors the terminal 
voltage via the divider chain formed by 
R9 to R11, then compares this to a 5V 
reference supplied by the 78L05 voltage 
regulator IC3. The values chosen for R9 
to R11 (and R15) mean that when the 
source voltage rises to 13.5V, there is 
5V present at IC1b’s non-inverting input 
(pin 9) and the comparator will change 
state. This in turn allows the output at 
pin 14 to rise to a high level via pullup 
resistor R13. 

At this point it’s worth noting that the 
LM339 quad comparator used here for 
IC1 is of the open-collector type, and 
therefore needs a pullup resistor to 
achieve a high output level. In the 
above case R13 is connected to the 
‘IGN’ supply rail. This rail is directly 
connected to the vehicle’s ignition cir- 
cuit and will therefore be at a 12V level 
(or close to that of the main battery 
voltage) when the engine is running. As 
this rail supplies virtually all of the bat- 
tery manager’s circuitry, the unit will 
therefore be disabled when the vehicle 
engine is shut down. 

Thanks to the hysteresis effect pro- 
duced by positive feedback resistor R12, 
the IC1b comparator will then remain in 
the above condition (output high) until 
the input voltage from the main battery 
drops to around 12.5V. At this point the 
voltage at IClb’s non-inverting input 
has fallen below the 5V reference at the 
inverting input, and the comparator’s 
output will return to a low level. 

In order to disable the drive oscilla- 
tor when the main battery is at less than 
13.5V, the comparator’s output is con- 
nected directly to the oscillator circuit 
via diode D1, at [Cla’s inverting input. 
A low level at the comparator’s ‘output 
will therefore forward bias D1 and 
hold ICla’s inverting input at near 
ground potential, which disables the 
oscillator and forces its output (pin 13) 
to a high level. 

Conversely, a high level at the com- 
parator output (pin 14) will reverse bias 





Two high current MOSFETs are used to control the current between the MAIN 
and AUX terminals — they provide support for the small ‘drive’ PCB, and use 
the bottom of the case as a heatsink. 


D1 and remove its loading effect on the 
RC network at pin 10, allowing the 
oscillator to run freely. 

The oscillator itself is it a fairly simple 
RC arrangement, where the biasing net- 
work composed of R1 to R3 provides 
both hysteresis and positive feedback for 
ICla, and the values for R4 and Cl have 
been selected for an oscillator frequency 
of around 100KHz. Note that in this case 
the opamp’s pullup resistor (R5) is tied 
to the main battery supply rather than 
the more usual IGN supply line, as this 
guarantees that the oscillator output 
swings between OV and the main bat- 
tery’s terminal voltage. 

The aim here is to make sure that the 
input to the voltage doubler — and 
hence the drive voltage to the MOSFET 
gates — is at the highest possible level, 
and not at the mercy of the IGN supply 
line which can fall due to the loading of 
the vehicle’s accessories. If the voltage 
on the ignition line drops by a signifi- 
cant degree, the proportional fall in the 
MOSFET gate drive voltage may cause 
their power dissipation to rise sharply, 
as they may no longer be fully biased 
on. In this situation, the MOSFETs 
could overheat or even self-destruct... 

So while tying the oscillator’s pullup 
resistor to the main battery rather than 
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ignition line neatly solves this problem, 
it does increase the leakage current from 
the main battery when the battery man- 
ager is disabled — that is, when the 
vehicle is not in use. 

However as the current path to 
ground via R5 is via high value resistors 
(R3, R4 and so on), the ‘wasted’ battery 
energy is extremely low. In fact, the 
bleed current will be less than 200uA, 
which is much less than the likely self- 
discharge current of a typical lead-acid 
automotive battery. : 

The squarewave energy from the 
oscillator output is next passed to the 
voltage doubler stage, which is com- 
posed of capacitors C2 and C3, and sig- 
nal diodes D2 and D3. The resulting DC 
output developed across C3 and bleed 
resistor R6 is then applied between the 
MOSFET gate and source via R7 and 
RV1. Note that at this stage LED1 to 
LED3° and R8 are not influencing the 
circuit (optocoupler [C2 is ‘off’), so full 
drive voltage (say 12VDC) is a applied 
to the MOSFETs, which will turn hard 
on and pass full charging current to the 
auxiliary battery via ‘resistor’ RL (which 
is actually the output lead). More about 
this component later on. 

The terminal voltage of the auxiliary 
battery is monitored by the comparator 
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The overall schematic diagram for the manager. As you can see, the layout roughly matches that of Fig.1, so the various 


sections are easy to locate. 


circuit based on IClc, which is identi- 
cal to the one used to sense the main 
battery voltage (IC1b), except for the 
value of the resistor at the bottom of 
the sensing divider chain, R23. With 
this arrangement, ICl1c’s output (pin 1) 
will at a high level when the auxiliary 
battery voltage has risen above 10.5V, 
and will then fall to OV if the battery 
then drops below about 11.5V — as 
before, the circuit is essentially a non- 
inverting comparator with a hysteresis 
of about 1V. 

When the auxiliary battery is below 
10.5V and should not receive a full 
current charge, the resulting low level 
at the output of IClc will energise the 
optocoupler’s internal LED (pin 1 and 
2 of IC2) via limiting resistor R18. 
This will in turn bias [C2’s internal 
NPN transistor fully on (at pins 4 and 
5), and connect both R8 and the cath- 
ode of LED3 directly to the auxiliary 
battery’s positive terminal, via the 
‘AUX MON’ connection. 

Ignoring RL for the moment then, 
you can see that as R8 and the LED3’s 


cathode are now connected to the 
MOSFET source pins, the level from 
the voltage doubler (across R6) is now 
applied to a voltage limiting circuit 
formed by dropping resistor R7 and the 
LED string (LED1 to LED3). The 
nominal 12V level from the voltage 
doubler is consequently reduced to 
about 4.5V across the LEDs (about 
1.5V per LED), then ‘trimmed’ below 
this level by preset potentiometer RV1. 
As the trimpot’s wiper is connected to 
the MOSFET gates and therefore sets 
the final drive voltage when IC2 is acti- 
vated, this adjustment is used to preset 
the ‘low’ charging current. In practice, 
about 3V of MOSFET gate bias will 
reduce the output current (into the aux- 
iliary battery) to about two amps. 

The story doesn’t guite end there 
however, since the effect of the inline 
‘resistor’ RL will slightly modify (in 


fact, improve) the behaviour of this part 


of the circuit, by acting as a source 
resistor for the MOSFETs. 

As you would expect from a source 
or emitter resistor, RL provides a 


degree of DC negative feedback for Q1 
and Q2, and therefore stabilises the 
output current for a given MOSFET 
gate bias voltage. 7 

Note that the gate voltage generated 
across the LED string is referenced to 
the auxiliary battery side of RL, via [C2. 

In effect then, the circuit behaves as a 
constant current source, when switched 
into the ‘low’ current mode. 

Any increase in the nominal output 
current will cause a proportional rise in 
the voltage across RL, which in turn 
reduces the actual gate-to-source volt- 
age applied to the MOSFETs. The 
MOSFETs will then shut down slight- 
ly, which compensates for the original 
increase in output current. However, 
note that since RL is a very low value 
and therefore provides only a small 
degree of negative feedback, the 
arrangement is somewhat less than a 
perfect constant current source. It’s 
more than adequate for this application 
though, and the current varies by only a 
relatively small amount. 

At this stage it’s worth considering the 
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other main effect of the output lead 
resistance (RL), which comes into play 
when the unit is in the ‘normal’ charge 
rate mode, where the MOSFETs are 
biased hard on (with IC2 inactive). 
Under these conditions RL simply limits 
the maximum current that can flow into 
the auxiliary battery, so as to protect the 
vehicle’s electrical system, the battery 
manager’s MOSFETs, and the auxiliary 
battery itself. 

Note that in practice the battery man- 
ager only switches into the high (nor- 
mal) current mode when the auxiliary 
battery has reached a terminal voltage 
of about 10.5V, so if we assume that the 
main battery is at say 14V, there will be 
around 3.5V across RL. If the lead has 
an inherent resistance of 0.1Q then, the 
maximum charging current is restricted 
to about 35 amps. 

Since the auxiliary battery is not fully 
charged at this point however, its own 
internal resistance will generally limit 
the charging current to a somewhat 
lower figure. 


LED indicators 


The remaining parts of the battery 
manager’s circuit are mostly used to 
drive the front panel. status LEDs, 
which indicate the current rate of 
charge (normal/low) and whether the 
auxiliary battery has reached a 
‘charged’ condition (>13.5V). 

As you can see from the schematic, 
the output of the main battery voltage 
monitor at pin 14 of IC1b also drives 
emitter follower Q3, which will pro- 
' vide a voltage source for the charge rate 
indicator circuit (LED4, LEDS, Q4 and 
Q5) when the comparator output is at a 
high level — that is, when the main bat- 
tery has risen above 13.5V and charg- 
ing is enabled. 

Then if the auxiliary battery 1s below 
10.5V and a low charge current is flow- 
ing, the low level at the output of [Clic 
(pin 1) will be passed to the junction of 

‘LED4 and LEDS via emitter follower 
Q5 and isolating resistor R17. The ‘low 
charge’ indicator LED4 is therefore 
energised, via limiting resistor R14. 

Conversely, when the auxiliary bat- 
tery’s terminal voltage has risen above 
10.5V and the output of IClc is high, 
emitter follower Q4 passes the high 
level to the junction of LED4 and LEDS, 
thereby energising the ‘normal charge’ 
indicator LEDS via R15. 

And as you would expect, when 
charging is not enabled (the main battery 
has not yet reached 13.5V) Q3’s emitter 


will be low, which prevents either LED 


from illuminating regardless of the state 
of the auxiliary comparator ICIc. 

The remaining comparator circuit 
based on ICld monitors the state of 
the auxiliary battery in much the same 
way as IClc, and drives the ‘AUX 
>13.5V’ indicator LED6 via limiting 
resistor R29. 

In this case however, the circuit is set 
up as an inverting comparator, where the 
voltage reference Vr is applied to the 
non-inverting input (pin 5) via R30, and 
the sensing voltage divider (R24 to R26) 
feeds the inverting input at pin 4. Since 
the voltage divider values match those 
used with the main battery comparator 


PARTS LIST 


Resistors 
(All 1/4W 5%) — 
R1-3,10,25 120k 
R4,22,23 100k 
12k 
390k _ 
10k 
56k 
: a _ 
A 5M : 
8.2k 
—1.5k 
39k 
33k 
50k miniature 
horizontal trimpot 
Capacitor: 
C1 _ 560p ceramic 
C2,3,6,9 - 0.1uF monolithic 
C4,7,8 — 1uF 25V tantalum 
C5 4.7uF 25V tantalum 
Semiconductors — 
IC1 -_LM339 quad 
comparator 
_4N28 opto-isolator 
— 78L05 mini 5V 
regulator — 
_ BUK456-60A power 
_ MOSFET 
_ BC548 NPN transistor 
__BC558 PNP transistor 
8mm red LED 
_ 5mm red LED 
_ 5mm orange LED 
_ 5mm green LED 
Miscellaneous — 
Diecast aluminium box (waterproof if 
possible) 115mm x 65mm x 35mm; 2 
x heavy-duty terminal posts; 2 x 
medium-duty solder lugs; PCB, coded 
96bm1a (85 x 40mm); PCB coded 
-96bmib (55 x 40mm); 2 x BUK456- 
60A mounting kits; heavy and light 
duty hookup wire, tinned copper wire, | 
nuts, bolts, etc. 
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(iC1b), IClc’s output will go low when 
the auxiliary battery has reached about 
13.5V, therefore energising LED6. 

Other minor parts of the circuit 
include the 78LO0O5 low power voltage 
regulator IC3, which is used as a 5V 
reference for the comparator circuits, 
plus a number of passive ‘housekeep- 
ing’ components. 

These include the IGN supply and 
regulator bypass capacitors C5, C6 and 
C9, and additional comparator pullup 
resistors R19 and R28 which ensure that 
IC2 and LED6 (respectively) are fully 
off when their matching comparator 
outputs are high. 

Lastly, C4 is included to act as a low- 
pass filter in conjunction with R9, so 
that high frequency or transient interfer- 
ence from the main battery line cannot 
reach comparator IC1b. C7 performs the 
same function with R24, for the auxil- 
lary comparator [Clc. : 


Internal MOSFET diodes 


As you can see from the heavy cur- 
rent path shown in the battery manag- 
er’s schematic, the MOSFET internal 
protection diodes will allow a ‘reverse’ 
current to flow if the auxiliary bat- 
tery’s terminal voltage is significantly 
higher than that of the main battery. 
While this is obviously not the case 
during normal charging operations, 
there can be circumstances where the 
auxiliary battery is fully charged yet 
the main battery’s voltage has fallen 
due a high current load — such as the 
vehicle’s starter motor. | 

If the auxiliary battery can deliver a 
high current (most deep cycle batteries 
can’t, by the way), then the MOSFET 
diode current is only really limited by 
the connecting lead resistance RL, and 
may rise to a high level — say 60 
amps. This in turn means that the 
MOSFETs will dissipate around 30 


_ watts each, thanks to the 1V drop across 


the diodes. If this current were present 
for an extended period, the MOSFETs 
would become rather hot and bothered 
due to the modest heatsinking capabil- 
ity of the diecast box. 

Note that the MOSFETs dissipate 
less than 10W during normal charg- 
ing operations. 

While we were initially a little con- 
cerned about the above scenario, and — 
considered a number of circuit configu- 
rations that would provide full two-way 
isolation between the batteries (by the 
use of a high-current relay), we found | 
that the additional expense and circuit 





complexity of the alternatives was diffi- 
cult to justify. 7 


And as the condition would only | Tes 
occur if (a) the auxiliary battery was aw EM | .J2M 
of the high current type, (b) the load 0 | 
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(unlikely with a vehicle’s starter 

motor), and (c) the main battery volt- 

age dropped substantially under load 

(indicating a less than healthy bat- 

tery), we reasoned that there was not 
’ too much cause for concern. 

Of course, we’d have to add that it’s 
extreme folly to set off in your 4WD, 
camper or car/caravan combination 
with an unhealthy main battery — or for 
that matter, a vehicle that’s difficult to 
start and needs to be cranked for an 
extended period. 

Under normal circumstances, the 
potential for reverse current flow could 
be considered as somewhat of an 
advantage in a dual battery system, 
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PROBLEMS FAST? 


with Tech Star Diagnostics 


Tech Star International has an advanced range of PC Diagnostics that allows you to identify 
and troubleshoot PC problems FAST. Everything from single component failure, to ‘ene 
IRQ & DMA conflicts to chip level diagnosis of systems that appear to be “dead”. 
This is the most comprehensive range of PC diagnostics available in Australia 
with products for the novice user through to professional hardware technicians. 
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So mprehensies reference ae it also provides complete testing and for true hardware diagnosis po coe cee Paddington: G408% a 
an immediate aor 
dia neste and course of action Supper fo, Resi rao oueiee er sei se ui a Telephone: Facsimile: se 
ghesie 7 As well as system informat ° ; . 
ell as system information on your Includes testing facilities for Brisb p (07) 3367 1444 (07) 3367 1331 
_©@ Imagine the time and frustration operating environment including IRQ external cache and intelligent ) eval’: ) 
you could save - and DMA addressing. multimedia testing : ey ne 


State Distribution. sr at elidel abe vallable 
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486DX2-66 OverDrive Chip ..$189 486DX4-100 
Pane LAY 


[eather hey OverDrive Chip $269 486DX4-120 





FOR EVEN MORE a a PENTIUM 6OMHz ....... 199 

AFFORDABLE BACKUP #%& i $319 4960y2-66 3.3V......... 69 
AND FILES EXCHANGE Be 9469 486DN7-66 SV... 79 
BETWEEN ee is invest 3 y Paaccosexe ae 
COMPUTERS ===aaee PENTIUM I33MHz.......... $999 486DX4-100.........S119 






HERE'S A VERY ECONOMICAL WAY TO BACKUP FILES AND TRANSFER INFOR eluates 


The 3.5" $Q3105 drive & 
is designed for all laptop/ 
desktop computers. 

























AVAILABLE ON ORDER THROUGH OUR STORES OR BY MAIL ORDER 


ky ae 


DESCRIPTIONS .......... Weegee yo" 





Peas X18075 Meg 16bit VGA.............. 

Our 3.5" drives X18196 Trident 9440 AGIVGA ..... #28 Sie 
provide universal MABOO4  IDESPG gc scaictcsiieroseacjescnas ae $39 
interchangeability 4 a HIGH SpO@Od YO se. iiss sssceodstasoscrsesscaens $59.95 
h Behe use ofan 1c ere ee BOS? IDE ee se hee 29 
pee Say o X17072 ADAPTEC SCSI 16bit 1522A......... 189 

ANSI ATA interface (IDE SCSI available as option) ee X18161 *16bit ETHERNET NE2000 BNC ................. $69 
provides 14.5msec access time system and adaptive'§ X18165  16bit ETHERNET RU45 + BNC ..........-...... 79 
Offers primary and secondary storage in one drive. read channel, while 18169: AGDIENE2000-F © oo oiecc.k. etek $119 
64K intelligent read "Look Ahead" caching buffer. including 3 ] 3 2 ae 10 base T Connector .................... 3 : 9 
Data transfer rate at the host interface up to 4.0MB = comprchensive sclf- | aia X18190 Printer 2-Port Sict Lpt 1-2 Card... $39 
per second cue _ diagnostic capabilities 3 X18191 Printer Port Sict Lpt 1-2-3 Card ..............0e... $49 
Data transfer rate from the head / media interface is = and programmable X18141 High Speed Serial Card 1-Port 16550 ........ $49.95 
| up to 2.3 MB per second. power-saving modes. X18041 High Speed Serial Card 2-Port 16550AFN ... $69 
Programmable power modes - sleep, stand-by idle X18143 High Speed Serial Card 4-Port 16550AFN ... $189 
| and active ee a wa hagas UARTGHIP inns a 
20,000 cartridge insertion cycles ePrinters *Draughtsmane Architects e CAD Users IMCS OIG oe iis isiicss cece stinioss sovesdesagnes 1 
100,000 start/stop cycles * Bureaus Typesetting Bureaus *DTP-based design | xisi77 CDROM Conttoler na 
Ergonomic engineering for reliable and easy cartridge  Studio*Advertising Agencies Computer-based Graphic 2.88 FDD Controller Card .........sccssssesesseeeen $125 
loading and unloading Artist & others who has the need to exchange data | Specifications subject to changes. *X18161 without Boot Roms. 
100,000 hours MTBE with 100% duty cycle quickly and easily. 
Re a an ela : Printing companies take note- these are the same x17078 VESA SCSI IDE FLOPPY MULTI I/O .. $249 
modulation recording for maximum rea y VESAMULTEVO os 39 
| window margins. removable media that you could be paying $250.00 | yr anco Vesa 1 Mag TRIDENT O00 a $129 
or more for. We will call at your place of business 
Removable stora e advantages - including unlimited : : X1 8] 00 VESA CIRRUS 5428 Biaip cia ore ciswiuie ainsi cele seers $139 
capacity and off-line storage, data transportability, to advise for free. Call 543 2166. Ask for Kevin Glenton. | X18184 VESA PARADISE Bahamas 1Meg ..... $349 
: ate acre dat Seen and fae Fe CK. : X18186 VESA IDE Cache Cont .......csseesceeee- $349 
Taxine, Tacs, | 207) Wess, Ee Coeeeee faa 
ccelerator eo ard 
105MB Cartridge C71880...... SUL hy AY... $119.00 $99.00 X18167  VESAVGA $3 Accelerator nen 3 $9 
; A ET-4000 TSENG LABS ............. 
(Compatible with the 270MB Removable Drive) x 8 1 49 VES , CLOUDS VG A 2 MEG oe 4 49 
. 270MB Removable Cartridge C77888........................ $129.00 $105.00 | Fee eek CACO DELAY eonG 


' 270MB Removable Drive Mechanism IDE C7 1854 .. 


(Read and writes 105MB cartridge format) SPECIAL PRICE . $519. 00 $425.00 Lact OF 


PCI IM VGA TRIDENT 9440............ 








X17900 















270MB Removable Drive Mechanism SCSI C 77856... $599-00 $534-00 | X18179 PCI IDE CONTROLLER ........-...--.+- $39 
SPECIAL PRICE. $519. 00 $475. 00 X18206 PCI VGA STEALTH 1MEG DRAMA ..... $279 
X18207 PCI VGA STEALTH 2MEG DRAM ..... $349 
_~ hs _ xy, | X18208 PCIVGA STEALTH 2MEG VRAM...... $529 
=yen = ‘1 X18209 PCIVGA STEALTH 4MEG VRAM....... $999 
Sat X18183 PCIVGA CIRRUS LOGIC 5430........ $175 
7 X18510 FULL -DUPLEX PCI ETHERNET ........ 





From the makers of 
AMIBIOS* 

The first program with 
specific test for: 

e PCI > PnP 

e EISAs Pentium™ 
Packed with diagnostic 
features that test CPUs, 
video modes/memory, Spyt 
motherboard functionality Sea 2e 

COM ports, Sound Card, €E (GOP BACK PLUGS 


Speaker, Hard Disk, Floppy Disk Drive and Keyboard 
& Mouse. System information features ISA/EISA 1/0, 
INTR, DMA, RAM & ROM display, PCI & PnP 1/0, 
INTR, RAM & ROM display. PCMCIA card details. 
Network configuration details. VGA and VESA VGA 
hardware, mode display. Network user list display. 
Power management setup display and much more! 
FOR MORE INFO PLEASE SEE FULL 
REVIEW IN THE NOVEMBER ELECTRONIC 

| AUSTRALIA ON PAGE 90. J89 123 









FULL -DUPLEX ISA ETHERNET 


The EPL-5500 is EPSON's new generation of laser printers. This ultra - X18514 


compact personal laser offers 600 dpi print quality at a speedy 6 pages per 
minute. It includes EPSON's Bi-Resolution Improvement Technology 
(BiRITech)- for crisp and smooth text and graphics- and EPSON's Microgrey 
Technology (EMGTech) for improved grayscales printing. This printer is 
powered by a 22.5 Mhz SPARClite RISC processor 


Features: 

¢ PCL5e emulation 

¢ | MB RAM (expandable to 32 MB using industry standard SIMM's) 

¢ Image Optimum memory management system 

¢ Bi-directional parallel interface 

e 22 resident scalable fonts 

¢ Toner saving mode 

¢ Power saving feature 

e First print in less than 20 seconds 
¢ 150 sheet input tray 

Options: 

¢ 250 sheet optional input tray 





55 at 
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Support all members of 486 family, 
and features a WRITE Back/WRITE 
| THROUGH secondary cache 
memory from 256K in size. Support a: 
PCI local bus architecture, ISA bus architecture and integrate a 
High Performance PCI IDE Controller on-board. Support Dark 
Green Function (SMM mode of SMI-CPU). ‘ 

CPU: @ Intel 80486SX/DX/DX2/'SL Enhanced 25/33/50/66 MHz 
@ Intel 80486DX4 75/IOOMHz ®@ AMD486DX/DX2/DX4 40/66/ 
80/ 100MHz © Cyrix Cx486DX/DX2 40/50MHz ® UMC U5S 
33MHz SIMM module. System Memory: ® 4 x 72pin SIMM 
module @ flexible memory size from 2MB to 128MB Cache 
© Support 0/128/256/512KB secondary cache on board with 
either Write Back or Write through mode. On-board 
IDE: © Support 4 IDE Device and Enhanced IDE Function. //0 Bus 
Slots: © 32-bit PC! Local Bus slot x 3 © 8-bit XT Bus slot x 1 
® 16-bit AT Bus slot x 3. Board Size -220 x 220mm 















¢ Optional interfaces including buffered parallel, 
ethernet, LocalTalk, serial, Coax and Twinax 


12 MONTHS 


Requires AT 286, 386, 486, 
Pentium or higher processor. 


WARRANTY 





eS ee ee 
[_] MELBOURNE: 48 A'BECKETT ST. MELBOURNE 3000. 
e PH: (03) 9663 6151 © FAX: (03) 9639 1641 


[_] NORTHCOTE: 423 HIGH ST. NORTHCOTE 3070. 
e PH: (03) 9489 8866 FAX: (03) 9489 8131 CHS (03) 9870 1800 e FAX: (03 
e Mcn-Fri: 9.00-5.30pm eSat: 9.00-1.00p5m e Mon-Fri: 9.00-5.30pm Sat: 9.00-1.00pm 

L] BOX HILL: 1031 MAROONDAH ls ane HILL 3128. [_] SYDNEY: 74 PARRAMATTA RD. STANMORE 2048. 
ePH: (03) 9899 6033 e FAX: (03) 9899 0156 e PH: (02) 519 3888 e FAX: (02) 516 5024 
e Mon-Fri: 9.00-5.30pm Sat: 9.00-3. oe eMon- Fn: 9.00-5.30pm «Sat: 9.00-1.00pm 

C) CLAYTON: 56 RENVER RD, CLAYTON 3168. C] ADELAIDE: a -243 WRIGHT ST. Soe 5000. 
e PH: (03) 9543 7877 ¢ FAX: (03) 9543 8295 e PH: (08) 211 7200 FAX: (08) 211 7273 eMon-Thurs: 9.60-5.30pm 

eMon-Fn: 9.00-5.30pm Sat: 9.00-12.00pm Fri: 9.00-8.30pm Sat: 9.00-5.00pme 


[_] BSLUESTAR COMPUTERS: 271 edaeece tl RINGWOOD 3134 


e Mon-Thurs: 9.00-5.30pme Fn: 9.00-8 00pm Sat: $.00-1 00pm 
[_] VERMONT: 190 ROOKS RD, VERMONT 3133 
°PH: (03) 9874 8888 «FAX: (03) 9874 2288 
eMon-Fn: 9.00-5.30pm e Sat: 9.00-1.00pm 
[_] OAKLEIGH: 240C HUNTINGDALE RD. OAKLEIGH 3166 
e PH: (03) 9562 8939 e FAX: (03) 9562 8940 
e Mon-Fri: 9.00-5.30pm «Sat: 9.00- “ Onn 
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COMPUTER FANS| SECURITY TORX DRIVER SET Gee 


Tool set with ratched handle and multiple bits. 
Supplied with security torx drivers and standard 





















sized attachments. Total of 29 pcs. ontains 29 pieces 
COMPUTER SERVICEMAN- KEEP e Ratchet handle & the ea to get 
A SELECTION OF THESE FANS IN ° Bic Gelder bit 


i : . 
YOUR TOOLBOX! | 4 ¢ Socket adaptor 


° 8 star bits T8/T9/T | 0/T15/T20/T30/T40 : POE 



















COMPUTER FA cae 
Spa aa PLY 7 hexagonal sockets ts 4/5/6718 ie 
FAN- 12V 0.1 1A $9. 95 $8, 95 Hustration of bits i is only dicate oF capaci sizes sand is not true to actual size. 


16020 PIKY @ eto € a5 


\ Ss Sie. 5.25" HOLDS 100 DISKS $5.95 
aq HIGH IMPACT PLASTIC 





Suitable for power amps, 
computers, hotspot cooling 
| etc. Anywhere you need 
_ plenty of air! 
QUANTITY- 1-9 10-99 
e 240V 45/8" T12464 $14.95 $12.95 
o 240V 45/8" 112466 $14.95 $12.95 
o 11I5V3 1/2" 112467 $14.95 $12.95 





Come with flying leads. : 5.24" HOLDS 40 DISKS $4.95 


OUTPUT: 220W oe 
INPUT AC BP eee 4 dividers with tag holders 


High range 180-265VAC x1 1104 
Monomant 100-240VAC 1-9 lo+ 4 “4 3.5" HOLDS 90 DISKS $8.95 
° pb range 50-3Hz/60+3Hz $59.95 $49.95 call Strong lock for security 


SWITCHMODE POWER 











A multi-purpose unit that is available in this model as 










| Suit SOMAZ cpus a SUPPLY TRANSISTORS a gas soldering iron tool with solder tips. 
H10612 $24.95 S 2504242 T90764 Can also be used as a: * Blow Torch * Hot Knife « 
|-9 10+ Polyform Cutter or a Flat Flame depending on model 





Ws $7.95 $6.95 











of 


ye Me ee ® 


= ' For 60/66MHZz cpus 
f H10613 $24.95 


| COMPUTER FAN 
The easy way to cool your CPU 


H10611_ 1-9 10+ 


$4G.95°$12.95 $10.95 






For hobbyist or 
craftsman. Keep one in 
your workshop for 
those little fobs! 


$7.95 






















Magnetically shielded speakers 
for monitor, drive an disc 
protection. 


OVAL SPEAKER 50 x 90mm 





HOT-SOL 



















GREAT EXECUTIVE SERVICE KIT : Power Output: 50 watt PM.PO. 

STRESS RELIEF A multifunctional tool holder that , | EstsueliGy een 20 OK He = 

DEVICE."YES YOU an BE dodo , a “eaten * 

eee ¢Soldering (up to 400°C) Pp} 40onm RN 
Cord length: 6' to 


e Heat Shrinking 
e Repairing 

¢ Cutting 
eTorch(up to 1300°C) 
Runs on standard butane gas 
lighter fuel. Up to 60 minutes 
continous use. 5 tips included. 






STEAM" WIT a 


Power on/off = 
Volume control ee 


Dimension: 198 (H) x 
75 (W) x 95 (D) mm 








yk eee 





A 






=a ‘A95000 
YES! STEAM ("DONKEY") ENGINE- CAT No. A95000. Every child 
should have one of these. Great for mom and dad to play with as 
well. - Easy to operate Runs on Methylated Spirits Steam en- 
gine produces sufficient horsepower to run other mechanical toy 
apparatuseEasy To maintain, simply oil the appropiate |. 
parts eOperating instructions included 

















se anes STEREO 
Flashi I2VDC LED alarm 
diester Small 5mm LED ae in MULTIMEDIA SYSTEMS: 


bezel housing. CHEAP PROTECTION A whopping 120W set of speakers- magnetically 
etiolé size: 7mm FOR YOUR CAR. EASY| shielded stereo speakers with plug & play feature. : 


¢ Max panel thickness: 4mm hd INT IRE UP. 120 Watt with © 4" woofer speakers * 2" tweeter 
Be. 
$15087 










speakers eMagnetically shielded * Frequency 
response: 20 - 20K Hz e Impedance: 4 ohm « Build- 
a in power booster « PC and Macintosh compatible « 
Bass/treble/volume control ¢ Dimension: 220 (H) x 
140 (W) x 180 (D) mm» Gord length: 6’ to source, 5RROR 6 OMISSION ExCEr TED. 
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ALMOST ON PAR WITH TODAY'S HARD DISK 
DRIVES SPEED, "ZIPPY" ACCESS TO DATA “ 
HAVE NEVER BEEN SO QUICK AND EASY! AS 


FAST AS'A HARD DISK DRIVE. 
This is the most powerful and efficient peripheral you can ~ Oe 
buy to compliment your computer system. EZ135 Drives > 

combine the speed and reliability of hard drives to enable-— e 

you to store and retrieve files lightning fast, with the 

removability of a floppy to ensure you'll never run out of 
space. EZ135 Drives are for people who want to: 


Let family and friends use their own cartridges for 





4SV 10 USE 

-SAVE ON 
THOUSANDS 
OF FLOPPIES! 





-For our complete range of kits see pages | 75-184 of our 1995-96 annual 
catalogue. If you don't own one, fill in the coupon below and we will send 
you a free copy. The latest kits project update is also published in our 
monthly magazine- "Communicate!". If you are not on our subscription 
list, just write to us and enclose $12 for one years’ subscription. 


~~ 
LOW COST MICRO-BASED “ye . PC DRIVEN EGO 


ESR & LOW OHMS METER § ENSOR ANALYSER 
7 0 PICTURE ™ 
AVAILABLE AT \ 
TIME J 
OF PUBLICATION 
~ ot 








e BS RP 
With car engine managent systems 
becoming more and more sophiscated 


If you repair switch-mode 7 
Supplies, TV receivers, 







personal storage | computer ir oor: 

Let kids have their own space for games and homework | Interface: ATAVIDE MONItOTS, <eeeee ee val Gutwhite RELA 
Store and run entire Multimedia presentations Capacity: 135MB (formatted) vintage radios, or similar equipment, | «wider the hood". This low cost analyser, 
Work with large graphics and sound files Average Seek Time: 13.5msec and/or if you need to measure very OW} combined with any IBM PC and some 
Download and save pictures and sound from computer | Data Transfer Rate: values of resistance, this project can} special software can provide a large 
network without clogging up their computers Burst 4.0MB/sec save you lots of time and aggravation. | amount of information on your car's 
Keep private files off their computers, but easily | Sustained Max 2.4MB/sec It measures an aspect of electrolytic} performance. EA JAN'96 

accesible Reliability and Maintenance: Capacitors performance which is very 







MTBF 
Preventative Maintenance: None 


Free up their hard drives without using complicated 
compression software, or virtual memory 





Exchange files with other EZ135 users Dimensions: 254 (H) x 1 
Stop using endless floppy libraries ....and much more! (L) mm 
Weight 425gm 










IDE (Internal) C1 1878.............. $395 
SCSI Il (External) C1 1876 $449 
I35MB cartridge Cl 1890 

1-9 ....$49 10+ ....$42.95 


2 years 





REMOVABLE 
CARRIER 


A great idea that answers the prayers of many WHERE HARD 
network managers in organisations that are 
constantly in need of exchanging data between 








internal departments. Faster even than A 

attempting huge amount of data transfer across MEP ah FY; 

network! Simply remove the hard drive carrie —_ “wets 
“<ped ¥ 


holding the required hard drive and then simp es 
insert it into the computer system that needs to a same 
data. Very much like the removable cartridge drives system, bu 


capable of holding as much data as the hard drive's capacity- 
which can be anything from 540mbytes to Gigabytes! 


IDEAL FOR HOME/WORK OFFICE SITUATIONS 
¢ Data security- simply remove the disk and lock it away * WOT LOOK AT THIS PRICE- SUCH A GREAT 
Multiple operating systems * Requires 15’ drive mounting #peE4 SHOULD BE WORTH MUCH MORE. 

bay ¢ Suitable for IDE hard drives only 


NOTE: 
¢ Computer must be turned off to insert/remove or change hard disk 





Protect Your Business. Streamline Your Office. 


200,000 hours (P. 0. H) 






AME FITTED 
PERMANENTLY IN 
COMPUTER CASING 


Complete Kit including: 


Removable Carrier & Frame... 
Note: Only available as 2 complete kit at the moment | Geiger Tube available at $119.00 


¢ Safeguard Your Business. Protect Your Data 
Against Accidental Deletion, Theft, Fire, Floods...By 
Performing Regular Tape Backups ® Save Disk 
Space - Move Seldomly Used Files to Tape ¢ Archive 
Business and Personal Records® Transfer Large 
Files Between Offices 

EASY TO USE SUPPORT SOFTWARE: 
e|nciludes Powerful, Easy To Use Software: 
Colorado* Backup For DOS, Colorado Backup For 
Windows Lite* Data Compression® Menu Or 
Command Line Operation ® Point And Click Mouse 
Support® Supports Most Popular Networks 
(Novell® NetWare*, NetWare Lite and LANtastic. 
Certified) “ 
OTHER MODELS: = 
X20250 700MB TapeDrive $499 


X20254 1400MB Tape Drive ... $799 








NEW LOWER PRICE 


Minicartridges and Options 


Compatibility and Performance 
Features: ° Up To 340 Megabyte Capacity 
Using Data Compression and 425' Tape 
Typical 100 MB Backup In About 20 Minutes 
¢ Auto-configuring Installation © User 
Defined Backup and Restore, Compare.and 
Error Reporting 


350MB Tape Drive 
X20246 










ERRORS & OMISSION 
EXCEPTED. PRICES CHANGE 
WITHOUT WOTICE 


10+ 


1-9 





important, but normally very difficult 
to check: the equivalent series 
resistance, or "ESR" EA JAN ‘96 

ENGINE IMMOBILSER 


y 





01 (W) x 150 



















This auxillary battery manager takes full 
advantage of a dual battery setup's 
Capabilities, by controlling when and how 
the “auxillary" battery is connected to the 
electrical system. It's fully automatic, will 
cost you far less than an equivalent 
commercial unit, and is particularly 
suited to the new breed of deep-cycle 
auxillary batteries EA JAN'96 
LOW COST FIVE BAND EQUALISER 


This circuit will immobilise your car 
if a thief tries to start it. Fit it to your 
|| car as cheap inusrance. If a thief tries 
to steal your car, the engine will 
repeatly stall and he will move to 
easier pickings. SC Dec'95 











Are you concerned by the Nuclear 
tests in the Pacific and China? 
Worried about a possible increase in 
the amount of background radiation? 
Then check it out with this Geiger 
counter. It will detect alpha, beta and 
gamma radiation and has an audible 
output SC Oct'95 


Liven up your keyboard, guitar or music 
system with this 5-band equaliser. It 
only uses a few low cost parts and will 
enable you to "customise" the sound 
of your system just by twiddling a few 
knobs. $C Dec'95 


$99 


Please send me the following items: 
IF NOT ENOUGH SPACE PLEASE ATTACH SEPARATE LIST 


SEND 10: 

ROD IRVING ELECTRONICS P/L 
REPLY PAID 8888, 

BAG 620, 

CLAYTON SOUTH, 3169. 


TOLL FREE: 1-800 33 5757 


Pees eee OPEB HOHE HESHOEEHES HEHEHE EEE ESTES EE HEHE THE THEE E EEE SESE EES SEES 


Pee eee sees eee FETSFEFEHFTETSREESFEEHETHEEESEsHEHEEEHEHEeBEEHEHEEEEESEES 


Cee eee eee esas ese eS eSEFFEHFEHHESEF EEE ESS EEEeEEH EEE EEE HEHE EEE SHEE HE EEEES 


NGM@t i ee ee oe ae eee ate 
AGOSOSS2 02a re a as A ee 
Pe ERE a dees oy SEE P/GO0G" 32. BORN A i ee 
PhO: 32 3s eh Ss Dale. 6s ee ee 


(_)B/CARD (VISA CARD (_JAMEX (JDINERS TOTALS........0..0000000.. 


The rates shown here apply to Australia 


coe S Sold Separately 
_S ee X20248 350MB Tape Cartridge 
X20252 700MB Tape Cartridge 


$50-$99.95 $6.00 
$100-$199 $7.00 
$200+ FREE 





$49.95 $45.00 
$69.95 $59.95 
X20256 1400MB Tape Cartridge $89.95 $79.95 


$10-$24.95 $3.50 
$25-$49.95 $4.00 


$1-$9.95 $3.00 


Post Surface Mail within Australia only. 
Orders above 5kg or containing fragile parts 
will be sent by road freight at our discretion 
and charged to you. EANPJ96 









= been so easy -simp 
#:match your needs 





and with 
software applications quite easily. 


‘ayn 
Video Card 







Sound Card 

Shielded Spkr gze=.x.... 

2 Workgroups for dies 
Windows 3.11 or Windows 9 









watoes {x 
Bn SOD YAISE CDI yee 


17 CDs software titles. 


"Zippy" 13.5MS access 
Red 135MB ae 
Storage & backup. 
fast as a hard cea 


UPGRADES 


Upgrading to multimedia has _ 3 
never been so easy-simply follow 
the installation instuctions. All “% 
CD-ROM drives versions are 
Kodak PhotoCD® compatible. § 
Includes the same 16-bit Sound = 
Card, Stereo Speakers and great 
Software titles: Microsoft- Fe 
Encarta'95/Works/Money/Golf/ f 
Dangerous Creatures & CD lage 
Sampler which previews over 55 i = 
MS titles, has 8 Windows games. jenraticosmmes 
Dual-Speed Version. ..............-+-- 
Quad-Speed Version 
Hex-Speed Version 


(of Ted ed hs = 


CD ROM DRIVE 


wee cewessccesesassceesessasseesesssese 





IDE INTERFACE $149 


IDEFINTERIAGE 00225. iccotastesaseasdtinssesse- 


Panasonic Interface ae 
CD ROM DRIVE ...... $399 


1-9 25+ 100+ 


$63 $57 
$209 $189 


$209 $189 
$239 $229 
$389 $369 
$799 $769 
$879 


1M x 9-70 With Parity $65 
4M x 9-70 With Parity $215 


4M X 8-70 No Parity $215 
4M X 9-70 With Parity $235 
8M X 9-70 No Parity $419 
16M X 8-70 No Parity $809 
16M X 9-70 With Parity $899 








Windows’ 95 « 
Upgrade ACAD 3-H .. 
Upgrade 3-H 


esccee 
eccesesces 
weeceresecccoesssess 


144 ED.D i 
I: 2MB:F.D,D. :..2:...5. $89.00 







14" SVGA N.I. Mon-= 1024 Pentium” 60 
x 768mm 0.28mm D.Pe 1.44 3.5" F.D.D. Pentium™ 75 
Ritron Mouse Pade Mouse & Pentium™ 90 
Joysticke 101: Keyboarde 16-bit Pentium™ 100 ...$2190 $2290 
Manele Pentium™ 120 ...$2290 $2510 


<< With HEX-SPEED CO-ROM DRIVE...$250 extra 
teat: FREE HOME DELIVERY & SE 






Combines SBlaster 16 Value with the compliant audio card with the latest 
Creative Hex Speed, Photo-CD| Creative Hex speed CD-ROM drive. 
compatible, Multi Session, CD-ROM drive} includes CS100 stereo speakers, Telex 
& includes SBS30 stereo speakers plus} microphone and bundled with 23 





ch 5199 
486DX2-66#256K Cache L.B................ $269 


PENTIUM ™ SOMHZ®@ PCI/ISA . faxe 





15" DSHD $16.95 $14.95 


UPGRADE TO POWER bie lpn oe COMPUTING TODAY! 
Choosing the right system 
onfiguration has never 
y 
budget to the choices 
: here and you are well 
§ on the way to exploring 
‘the world of multimedia. 
Each & every system is 
owerful in its own rights 
andle today's complex & 


Microsott- Works/Money/ 
‘ Encarta’ a erous 
e Creatures/Golf 

Gamplat and Yellow & White Pages 
Phone Disc. 





~. . 
Sat 
~ 


4 YEAR PARTS & LA Our WARRANTY 
(FIRST 2 YEAR ON-SITE) MELB MET AREA 


4 HOUR FREE TRAINING COURSE 


DX2-66 $1599 $1799 
DX2-80 $1629 $1829 
$1650 $1890 
$1625 $1865 
$1820 $2100 
$1990 $2190 


. Pentium™ 133 ...$2540 $2990 


: TUP- 
MELBOURNE METRO AREA ONLY 


Ea UY OE VALUES S:£ MCL) 
< 486DX2-80 ........ $1065 $1299 
N 486DX4-100 ....... $1099 $1340 


Pombines SBlaster 32 Plug and Play 


software titles. 






ON DISPLAY AT 
OUR CITY STORE 


& PERIPHERALS FOR YOUR SYSTEMS 


486DX2-80#256K Cache L.B NEW! ..... $279 
486DX4-100#256K Cache L.B NEW! ... $299 












PENTIUM™ 100MHZz®@ PCI/ISA§ 
PENTIUM ™ 120MHZ® PCI/ISA; 











iy | PENT. UM 133MHz®@ PCI/ISA........... 1199 
‘ ‘ ane PU. #CYRIX CPU Without Asterisk- INTEL CPU 
@ Come with 1/O Card fitted on motherboard 











Capacity Av.Access Taxinc. Tax Ex 
260M 16ms $244 $200 
420M 12ms $293 $240 
540M 12ms $299 $245 
640M 12ms $318 $260 
850M ce 1ims $341 $280 
1.08GB # F 12ms $391 $320 
1.27GB & 10ms $476 $390 
1.27GB WESTERN DIGITAL 10ms $499 $409 
1 GB SCS/ HD 10ms $561 $460 
1.6GB WESTERN DIGTAL 10ms $610 $500 
2.1GB SCS/ HD 5400rpm $1220 $1000 
2.1GB SCSI HD 7200rpm $1220 $1000 
4.2GB SCSI HD FASTSCSI 2 $1952 $1600 


ALL DRIVES COME WITH 3 YEAR WARRANTY, 
HARD DRIVE BRACKET....$4.95 


@ 14" Interlaced 1024x768 (0.28mm Det pitch) ...... $349 
@ 15" XGA Digital MPRII1280x1024 ..... E. $599 
@ #17" XGA Digital MPRII 1280x1024 3 ae $999 







@ #17" XGA Digital MPRII 1600x1280 22" 
(0.26mm Dot Pitch) poe 
© NEW?!20" XGA Digital MPRII 
#15" & 17" Digital Monitor comes with 
Economy Management Software - 


epee 


DESC. 1-9 10+ 

3'2 DSD $17.95 $16.95 
32 DSMD $19.95 $17.95 
5% DSD $1.95 $10.95 
5’ DSMD $14.95 $13.95 


DESC. 1-9 10+ 

3" DSMD $18.95. $17.95 
3" DSMD $22.95 $19.95 
5”% DSD $12.95 $10.95 

































or TO POWER aide bial COMPUTING TODAY! 
: . This range of great systems 
offer higher perfomance 
levels with 8 Meg of RAM, 
{if,a huge 1 GIG hard disk 
ve drive and the Quad- 
=x speed CD-ROM drive. 
ye, Video or animation files 
‘will play more smooth] 
than \__ ever before, off this CD- 
ROM drive. Internet connection is 
child's play with these, 











Microsoft- 
Encarta’ 
Creatures/Golf & CD Sampler 


Works/Money/ 
95/Dangerous 





and Yellow & White Pages Phone Disc. 










Se, 







powerfulsvstems.: (Mime... AYEARPanTs 4 AOU WAR ANTY 
4 HOUR FREE TRAINING COURSE 

BX2°60- 91749 $2019 

DX2-80).. 3. $1799 $2049 

| + MEG DX4-1 00 ee $1860 $2140 

a Video Card 44" SVGA N. [. Pentium 60 waee $1860 $2100 


é = Pentium™ 75 .....$2080 $2390 
Monitor- 1024 x 768mm 0.28mm a 

Dot Pitche 1.44 3.5" F.D.De Ritron Mouse Pentium™ 90 ..... $2290 $2590 

Pade Mouse & Joysticke 101 High,  Pentium™ 100 ...$2390 $2720 

Quality Keyboard® 16-bit Sound.--- Pentium™ 120 ...$2495 $2810 








Card ® Magnetically Shielded 3 Pentium™ 133 ... $2690 $3120 
Speakers, Workgroups fx GGGPS am Mme sree tp one a ae 





Windows 3.11 or Windows 95 MELBOURNE METRO AREA ONLY 


RITRON COMPUTER SYSTE MS All systems include: 4 MEG RAM@540 MEG 


H.D.D.-GAREAT VALUE!! @ 1.44 MEG 3.5 
NOW WITH 540 MB H.D.D. epp e mini or Baby AT casing @2 SPG 
CPU TYPE GREAT @1.),9 9, GR FV. GL (ei cosc Giver See l cm sy: We mele) 
Bus Motherboard@14" SUPER VGA (1024 X 
768) (0.28" DOT PITCH) Colour 
Monitor®VLB IMB VGA Cards are supplied 
in 486 machines AT NO EXTRA COST (Up to 
1280 x 1024) Pentium systems now come with PCI 
Cards and should be eouens with 8MB of RAM 











Pentium" 60*.... $1099 $134I 
Pentium™ 75* .... $1395 $1699 
Pentium™ 90*.... $1535 $1872 
Pentium’ 100* .. $1720 $2098 
Pentium™ 120 .... $1890 $2305 | 
Pentium™ 133 ..... $2050 $2501 


*External 256K Cache 


4 YEAR PARTS & LABOUR WARRANTY 





MELB: ONLY) FOR 
of ALL COMPUTER 

p ES TEMS INCLUDIN 
Feiss MULTIMEDIA 
SYSTEMS 


EPSON PRINTERS-NEW LOWER PRICES! 


Intel’ Overdrive” Processors 
LX300 264 Cps Draft, 9 pin dot matrx............. 


Upgrade to Intel™ OverDrive 











processor power Now! Sie With colour option Pigs Rapa pe Soe $349 
: LQ300 216 Cos Draft, 24 pin dot matix........... $429 
up all your software! With colour option .........0..0..0..c...0 $529 


OverDrive processors accelera 
all applications running under Mé 
DOS, Windows, 0S/2 & UNIX. 

486DX2-66 OverDrive 
486DX4-100 OverDrive 


"|Stylus Pro 720qpi full colou A4 NEW! ......; 
Stylus Pro XL 720qpi full colour A3 NEW! | 
Stylus 820 720x360dpi b/w A4 NEW! ........... 
Stylus Colour Ils 720x360qpi full colour A4 NEW 
Stylus Colour I 720x720qpi full colour A4 NEW! 
EPL 9000 600qpi, 8opm, laser, ASNEW! ..... 
























z OPTi895 GREEN PC Stylus Colour Il 
= Mainboard ............. $199 : 

Be DX2-66 CPU installed ...... $229 

Ny” DX2-80 CPU installed ...... $249 
= DX4-100 CPU installed .... $289 

in SIMM sockets 256K REAL CACHE 


With 4x 


wi 80486 GREEN 


& Mainboard ............. 139 | Digital tracking jo Hick 
“ He ney Pa aacaes or Works with Windo 

RY D U installed ...... DOS- 
Y x4. 100 CPU installed. $229 | % DO based 


games Precise & swift 
response *Bundled with § 
MechWarrior 2 CD- §& 


"2 x 72 pin & 4x 30 pin SIMM sockets 


LAPLINK CABLES 


Connect two computer with these pth ae ie nee 
cables andtransfertiles quickly or *play réat Value! 


games such as DOOM, HERETICS, etc, 
interactively! (*Serial version only) 


Parallel DB25 M/M 2 Metre.....$9.50 
Serial DB9 F/F & DB25 25 pin...$12.50 


ESTABLISHED SINCE 1977. 100% AUSTRALIAN OWNED. ALWAYS AHEAD WITH THE LATEST TECHNOLOGY & PRODUCTS. 
HEAD OFFICE:56 Renver Rd Clayton, Victoria, 3168 Ph: (03) 9543 7877 
MELB: 48 A'Beckett St. City. Ph:(03) 9663 6151. Fax (03) 9639 1641 Computers: (03) 9639 1640 
VERMONT: 190 Rooks Rd. Ph: (03) 9874 8888. Fax:(03) 9874 228 
OAKLEIGH: 240C Huntingdale Rd. Ph: (03) 9562 8939. Fax:(03) 9562 8940 x6) 
NORTHCOTE: 423 High St. Ph: (03) 9489 8866. Fax:(03) 9489 8131, es 
BOX HILL: 1031 Maroondah Hwy. Ph: (03) 9899 6033. Fax:(03) 9899 0156 i 
ADELAIDE: 241-243 Wright St. Ph. (08) 2117200. = Fax:(08) 211 7273 __ \ 
SYDNEY: 74 Parramatta Rd, Stanmore. _ Ph: (02)519 3888. = Fax:(02) 516 5024a5-—5 

BLUESTAR COMPUTERS: 271 Maroondah Hwy. Ringwood Ph: (03) 9870 1800 
Fax:(03) 9879 3027 TRADING HOURS: Mon/Fri 9am - 5.30pm.Sat 9am - Ipm 
City store open till 8pm on Fridays. Box Hill store open till 3pm on Saturdays. 
Tax Exempt sales: Ri NICS WHOLESALE Ph.(03) 9543 2166 Fax.(03)9543 264 
RIE BULLETIN BOARD Ph: (03) 9562 7877 For Specials, info & Shareware 

E-MAIL: rie @ ozemail.com.au 
MAIL ORDER: Ph:(03) 9543 7877 Fax:(03) 9543 8295 


Mail Order Hotline 1-800 33 5757 
Pentium™, OverDrive™' & Intel486"™™ are registered trademarks of the Intel Corporation EAGGJ96 
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Construction Project: 






LOW COST MICRO-BASED 
ESR & LOW OHMS METER 


lf you repair switch-mode power supplies, TV receivers, computer monitors, vintage radios, or 
similar equipment, and/or if you need to measure very low values of resistance, this project can 
save you lots of time and aggravation — as it has for me. It measures an aspect of electrolytic 
capacitor performance which is very important, but normally very difficult to check: the equivalent 


series resistance, or ‘ESR’. 


by BOB PARKER 


Some wise person once said, “The 
reliability of any piece of electronic 
equipment is inversely proportional to 
the number of electrolytic capacitors in 
it’, and I doubt that many service tech- 
nicians would disagree! 

Especially now that switch-mode 
power supplies (SMPSs) have been 
commonly used in domestic VCRs and 
TVs, etc for a decade or so, one of the 
most likely components to fail is the 
humble electrolytic. 

The symptoms can be as diverse as a 
VCR’s playback picture swimming in 
tiny dots, up to SMPSs mysteriously self 
destructing. 

As a _ service technician myself 
(though I’d prefer to be a full-time 
designer!), I was just about tearing my 
hair out because of the difficulty in 
determining which electros were faulty 
and which ones were still OK, in SMPSs 
and other equipment. I wanted to be able 
to check electros in circuit, with the 
power Safely disconnected. 

Why not use a readily available capac- 
itance meter? Because when electros go 
faulty, they normally don’t lose their 
capacitance significantly (as many tech- 
nicians assume they do). Rather their 
equivalent series resistance (ESR) ‘goes 
through the roof’. Capacitance meters 
don’t tell you this; about the best they 
can do is give a low reading if the elec- 
tro is nearly open circuit. 


About ESR... 


So what exactly is an electrolytic’s 
equivalent series resistance? 

Electrolytics depend on a water based 
electrolyte, soaked into a strip of porous 
material between the aluminium foil 
plates, to complete the ‘outer’ electrical 


connection to the aluminium oxide 
dielectric coating on the anode foil. 

The electrolyte has electrical resis- 
tance which, along with the (negligible) 
resistance of the connecting leads and 
aluminium foil plates, forms the capaci- 
tor’s equivalent series resistance. 

Normally the ESR has a very low 
value, which stays that way for many 
years unless the rubber seal is defective. 
Then the electrolyte’s water component 
gradually dries out and the ESR creeps 
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up with time. The electro gradually acts 
more and more like a capacitor with its 
own internal series resistor... 


Heat makes it worse 


If an electro is subjected to high tem- 
peratures, especially from heat generat- 
ed internally as a result of large ripple 
currents, the electrolyte will start to 
decompose and the dielectric may dete- 
riorate — and the ESR will increase far 
more rapidly. 


To make things worse, as the ESR 
increases, so does the internal heating 
caused by ripple current. This can lead 
to an upward spiral in the capacitor’s 
core temperature, followed by complete 
failure — sometimes even explosive! 

The service life of electros is approxi- 
mately halved for every 10°C increase in 
temperature and, surprisingly, many are 
designed for a reliable operating life of 
only a few thousand hours at their max- 
imum rated temperature and ripple cur- 
rent. (A year is only 8766 hours!) 

Switch-mode power supplies place 
quite severe stresses on filter capacitors. 
Because of their compact construction, 
temperatures are high (that’s why your 
PC’s power supply is equipped with a 
fan), and the capacitors have to endure 
large ripple currents. 


Micro-based ESR meter 


Necessity is supposed to be ‘the moth- 
er of invention’, but desperation works 
even better and I designed this 
ESR meter from scratch. It’s 
based on a versatile Zilog 
Z86E0408 microcontroller — 
which already has two voltage 
comparators and two flexible 
counter/timers built in, greatly 
simplifying the rest of the cir- 
cuit. A micro also allows the 
easy incorporation of some 
‘user friendly’ features... 

This instrument has three 
ESR ranges, with full scale 
readings to 0.99Q, 9.9Q and 
99Q respectively. The range 
is automatically selected by 
the micro, so your hands are 
free to hold the test leads. The 
accuracy of the prototypes 
was better than +/-5% of dis- 
played reading, +/-1 digit. A 
single *-’ on the left-hand dis- 
play indicates a_ reading 
above 99Q. 

The readout is on two 0.5” 
(13mm) seven-segment LED 
displays, plus two 3mm deci- 
mal point LEDs which are 
needed because the display 
decimal points are on the 
wrong side for this applica- 
tion. If you forget to turn the 
power off, the micro will do it 
for you when the displayed 
reading has remained the 
same for two minutes. This 
feature can be disabled for 
uninterrupted operation from 
a 9V plugpack. 

When the battery voltage is 
nearly too low for the circuit’s 


5V regulator to function correctly, the 
Z86 reduces the power to the LED dis- 
plays and flashes a ‘b’ on the right-hand 
one in the ‘off-scale’ condition, to warn 
you to look for a new battery. 


Meter operation 


There’s a single pushbutton, which 
has three functions: one press turns the 
power on, and another press will switch 
it off again if the measured resistance is 
1Q2 or more. 

A push of the button with the leads 
shorted together will cause their resis- 
tance value to be subtracted from all 
subsequent readings, as long it’s less 
than 1Q. 

Before making a measurement on an 
electrolytic, first discharge it. I find a 
100Q 5W resistor does this well. Then 
connect the test leads — either way 
around. If your capacitor is still in circuit 
(with the power OFF!), you’re likely to 
get quite an accurate reading, because it 





A close up view of the ESR meter PCB, showing the 
position and orientation of all the parts — except the | 
test lead jacks, push button and battery. Note that the 
LED displays and decimal point LEDs are mounted via a 
28-pin IC socket. 


should be the component with by far the 
lowest high-frequency impedance. 

The circuit’s test signal has a peak 
open-circuit voltage of 600mV (maxi- 
mum 100mV peak at full-scale reading), 
so it won’t make diodes or transistors 
conduct and cause measurement errors. 
Compare the reading you get with the 
front panel table, to get an idea of 
whether the electro’s ESR is about nor- 
mal or significantly above it. 

The table’s approximate ‘worst ESR’ 
figures were taken from the Nippon 
Chemi-Con Aluminum Electrolytic 
Capacitors Catalog Number 4, as 
100kHz impedance figures for their 
‘SXE’, ‘SXG’ and *LXA’ capacitor 
series. They agree pretty closely with 
my own measurements of many new 
electros of assorted brands, styles, sizes 
and ages. 

From my actual faultfinding experi- 
ence with the prototypes, an electro’s 
ESR needs to be many times the table 
value before it’s likely to 
cause trouble. 


Low ohms uses 


The instrument is very 
handy for measuring low 
values of resistance, too. 
But note that because it 
makes an AC measurement, 
it can’t give a sensible indi- 
cation of the DC resistance 
of inductive components, 
such as transformer wind- 
ings or chokes. 

I’ve used it to ‘roll my 
own’ low value resistors, by 
measuring off the required 
number of (milli) ohms of 
DSE catalog number W- 
3200 resistance wire, which 
I then formed into a spiral 
by wrapping it around a drill 
shank. 

It can also locate short 
circuits on PC boards, by 
measuring actual track 
resistances. If the reading 
increases as you probe fur- 
ther along the track, you 
know you’re going in the 
wrong direction! 

You could also use it to 
confirm solid continuity of 
mains lead earth conduc- 
tors, etc, etc... 


What NOT to do 


There are a few minor 
points to keep in mind, when 
using the meter. First, it 
can’t identify leaky or 
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short-circuited capacitors — that’s 

what the resistance ranges of normal 
- multimeters are for! Also, avoid using 
self-retracting ‘curly’ test leads, 
because their inductance can: cause 
small measurement errors. 

Lastly, don’t use the meter right 
next to an operating TV set or com- 
puter monitor — the high amplitude 
pulses radiated by the horizontal out- 
put stage can be picked up by the test 
leads and cause unstable readings. 


The circuit 


Now let’s have a brief look at how it 
all works, by reference to the schematic. 
A push of the button switches on 


(+) €4. ESR and 
LOW OHMS METER 
©) S 


APPROX, WORST E.S.R, VALUES 
FOR NEW CAPACITORS AT 20°C 


: 
| 16 | 18 | 20 | 


| 47uF| 22 | 16 | 12 1068 | 0.56] 07 | 0.8 
| 100uF| 12 | 07 10.32] 0.32] 03 | 015 | 08 | 
| 220uF| 0.6 | 0.33/ 0.23 | 0.17 | 0.16 | 0.09 | 0.5 _ 
470ur| 024 | 018 {0.12 10.08 | 0.08 | 008 03. 


TiRCUAREE CAPACITOR “BEI “ORE 
MEASURING! O 


ZERO 


005, 


CAPACITOR mk OO 


Bob Parker’s artwork for the front 
panel of his ESR Meter. There’s only 
one control — the pushbutton, which 
doubles as both the ON/OFF switch 
and the control to get the inbuilt 
micro to compensate for test lead 
resistance. To make the meter easy to 
use, he has included a table of 
expected maximum ESR values for 
the most common values of elec- 
trolytic capacitor. 





Q1, supplying +9V to ICI, the 5V 
regulator. Once the Z86E0408 
microcontroller (‘Z86’ for short) 


Starts up, it forward biases Q2. This 
holds Q1 on, maintaining the 5V 
supply after you release the button. 

The displays are driven by IC3, an 
eight bit serial-in parallel-out shift regis- 
ter. IC3’s outputs are connected to both 
seven segment displays and the decimal 
point LEDs in parallel. Cathode driver 
transistors Q12 and Q13 are configured 
so that only one display and its decimal 
point LED can illuminate at a time, 
under control of the Z86’s pin 18. 

Every 5ms the Z86 serially updates 
the segment and decimal point data in 
IC3, and swaps displays; at this speed 
it appears both displays are continu- 
ously illuminated. 

The Z86 starts a measurement by 
grounding its pin 4, switching on current 
mirror transistors Q9 and Q10 and caus- 
ing C10 to begin charging at-a constant 
rate. Under control of its firmware, the 
Z86 drives Q3, 4 or 5 to apply short cur- 
rent pulses of 0.5, 5 or 50mA, via C5/6, 
to the capacitor being tested. 

The resulting voltage pulses, propor- 
tional to the electro’s ESR, are amplified 
by Q7 and Q8 (no relation to the one in 
the Persian Gulf!), and compared with 
C10’s voltage. Q6 functions as a ground 
reference switch. 

A simple time measurement allows 
the Z86 to determine the amplitude of 
the voltage pulses and so the capacitor’s 
ESR. At the end of each measurement, 
Qil is used to discharge C10.Then the 
Z86 subtracts the test lead resistance (if 
it’s been zeroed), and displays the value. 

Now for the ‘frills’... 

Battery voltage check: The Z86 reg- 
ularly allows C10 to charge to 2V. If 
the battery voltage sample on VRI1’s 
wiper (fed in via pin 9) drops below 
this 2V level, the ‘battery low’ warn- 
ing condition is triggered. 
Protection: Sooner or later this meter 
will find itself connected to an unex- 
pectedly charged capacitor (or 
worse), SO some protection has been 
built in. D3, D4, DS and D6 are 
Strategically placed to _ prevent 
destructive voltages from finding 
their way back to the microcontroller; 
D4 also limits the test voltage to 0.6V 
peak. 

The rest: When the Z86 detects the 
button is pushed while measuring a 
resistance of one ohm or more, it 
switches off Q2 and displays ques- 
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tions marks until your finger leaves 
the button. Then Q1 switches off 
the battery supply. 

Crystal XTAL1, C11 and C12 com- 
plete the Z86’s clock oscillator, 
which provides the timing for all the 
meter’s operations. 


Construction 


As EA’s photos show, every compo- 
nent except the pushbutton is mounted 
on a. d7°% 9smm (2.25 x 3.75") PC 
board, coded 96ESR1. 

Before fitting any components to the 
PCB, first illuminate its component side 
with a bright light, and examine the cop- 
per side carefully for fine track breaks. 
and especially whiskers or bridges — 
particularly where tracks pass between 
IC socket pads. If necessary, drill the 
corner mounting holes to accept 3mm 
screws, and enlarge the trimpot mount- 
ing holes if they’re too small. 

If you’re planning to run the ESR & — 
Low Ohms Meter from a 9V plugpack, © 
leave R25 (47k) off the PCB. This will 
disable the two minute automatic 
switchoff function, and also the low bat- 
tery warning... 

When you’re soldering the compo- 
nents to the PCB, using the overlay dia- 
gram as a guide, bear in mind that the 
PCB is tightly packed and the solder 
pads are small. The last thing this circuit 
needs is solder bridges and bad joints — 
so please use decent 0.71mm or similar 
fine diameter solder! 

Begin installing the components, start- 
ing with the lowest-height ones (resis- 
tors and diodes), and working your way 
up to the tall ones. Note that the displays 
and LEDs are mounted on a 28-pin IC 
socket, not soldered directly to the PCB! 

It’s a’ good idea to double-check, 
especially at the beginning, _ that 
you're putting each component’s leads 
into its correct holes. They’re rather 


_ closely-spaced... 


Take care with the orientation of the 
polarised components, and make sure 


- the different transistor types and IC1 all 


go in their correct places. Don’t install 
the socketed parts just yet, though. 

When everything’s on the PCB, once 
again illuminate it from the top, and 
check for and correct any solder bridges 
or other problems. 


Making a display 

Next study the display area in the 
photo of the PCB. Then, keeping the 
cathode (short) leads of the decimal 


point LEDs to the right, cut the leads 


down to about 9mm long. Use long-nose 
pliers to ‘dog-leg’ the leads about 3mm 








—# SEE TEXT 
IC1 78L0 


ON/OFF 
7ZERO BUTTON 


CAPACITOR 
UNDER 
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Ree Qi 
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The schematic may look a little complicated, but the circuit is actually quite elegant. E verything is under the control of 
IC2, a low cost microcontroller. As well as auto ranging, it also compensates for test lead resistance. : 


from the ends, so the LEDs will be about 
level with the bottom of the seven-seg- 
ment displays when installed. 

Push the LEDs into their places in the 
28-pin socket, followed by the seven- 
segment displays themselves, ensuring 
their decimal points are at the bottom, 
and they are properly seated. 


First test. 


Solder the battery snap leads to their 
pads, making certain their polarity is 
correct, and solder long component 
lead offcuts to the ‘capacitor’ and ‘but- 
ton’ pads. Temporarily solder the 
pushbutton to the ends of its leads, then 
turn VR1 fully clockwise, and set VR2 
to mid-range. 

Using alligator clip leads or similar, 
connect a variable DC power supply set 
for 9V (and preferably with about 
SOmA current limiting) to the battery 
snap terminals. , 

Make sure the positive lead goes to the 
clip, and the negative to the stud. You 
can use another battery snap to make the 
connection, but remember that its black 
lead will be the positive one! 

Hold the button down and check that 
pin 5 of IC2’s socket and pin 16 of IC3’s 
socket have +5V on them, relative to the 
power supply negative. | 

If they have, discharge any static 
electricity by touching something 
earthed, then install IC2 and IC3 in 


their sockets and double-check and you should see ‘EA’ flash on the 
their orientation. displays for a moment, followed by a 
Push the button for a second or so, _ single ‘-’ on the left-hand one. If not, 








IwS396 fe 





CAP ON TEST BATT 


At left is the PCB pattern for the meter, reproduced actual size as usual for 
those who wish to etch their own boards. At right is the PCB overlay diagram, 
showing where everything goes. Use it in conjunction with the photo when you 
are assembling your own board, to ensure that you get everything in the right 
place. oe 
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carefully recheck the PCB and its sol- 
dering and component placement, until 
you find the problem. 

Now short the ‘capacitor’ leads, and 
the display should indicate a resistance 
of around .03 ohms. Push the button 
again and this should change to *.00’, 
possibly with the least significant digit 
hesitating between 0 and 1. 


Calibration 


Connect a resistor of known accura- 

cy of around 68 to 82 ohms to the 
‘capacitor’ leads, and adjust VR2 for a 
correct reading. Now try a resistor in 
the range of 1 to 9 ohms, and check 
that the meter reads close to the cor- 
rect value. 
Battery Warning: Skip this bit if 
you disabled the automatic switch- 
off function by leaving R25 off 
the PCB. 

Leaving the ‘capacitor’ leads sepa- 
rated, turn the power supply voltage 
down to 7.0V, preferably confirmed 
by a digital voltmeter. Slowly turn 
VRI1 anticlockwise until the display 
brightness suddenly drops notice- 
ably, and a ‘b’ begins flashing on the 
right-hand display. 

Push the button again and the displays 
should switch off. Wind the power sup- 
ply back up to 9V, switch the ESR meter 
back on by rushing the button, and 
recheck that the battery warning triggers 
when you drop the supply to 7.0V. 


General assembly 


Now you only need to install the com- 
pleted electronics in the box. If you’re 
using a Dynamark front panel, get a pho- 
tocopy of its pattern then use it as a tem- 
plate to mark out the holes you'll need to 
drill, ream and file in the lid. 

Use an *X-acto’ or similar hobby knife 
to cut out the holes in the Dynamark 
panel, then after removing its backing, 
carefully align and stick it to the box’s 
lid. Mount the button and banana sock- 
ets as shown in the photos, then position 
a suitably-sized piece of filter material 
under the display window — holding it 
in place with a drop of contact adhesive 
or similar on each side. 

Now bolt the PCB to the lid, using 
25mm x 3mm screws and 15mm tubu- 
lar spacers (or a similar scheme). You 
might need some washers as extra 
spacers, if the display filter material is 
a bit thick... 

Finally solder the ‘capacitor’ and 
‘pushbutton’ leads in place and connect 
a 9V alkaline battery, which can be held 
snugly against the bottom of the box by 


PARTS LIST 


Resistors 
All 0.25W 5% unless noted: 
R1,19,20,21,23,24 10k 
4.7k 
15k 
47k 
2.2k 
10k 1% metal film 
1k 1% metal film 
100 ohms 1% metal film 
220 ohms 


180 ohms 

6.8k 

680 ohms 

470k 1% metal film 
2.7k 

10k hor. trimpot 

200 ohm hor. trimpot 


Capacitors 
100uF 16VW RB electrolytic 
0.1uF 50VW disc/monolithic 
220uF 16VW RB electrolytic 
47uF 50VW bipolar RB 
electrolytic 
33nF 638VW MKT 


22uF 16VW BB electrolytic 
0.47uF 63VW MKT 
27pF 50V NPO disc ceramic 





a piece of thick foam plastic under the 
PCB. Alternately, you can bring the lead 
from a 9V plugpack into the box via a 
suitable grommetted hole. 

Now screw. the lid down, plug in 
some probe (or clip) leads, and pre- 
pare for a future of easy identification 
of faulty electrolytics, and low resis- 
tance measurements! 


Uncommon parts 


Nearly all the components in this pro- 
ject are common stock types, but it was 
unavoidable that a few special bits and 
pieces would be needed... 

The Zilog Z86E0408 microcontrollers 
containing this project’s firmware will 
be supplied with kits and will also be 
available separately, along with the 
PCBs and Dynamark front dress plates, 
from RCS Radio Pty Ltd, of 651 Forest 
Rd, Bexley NSW; phone (02) 
587 3491). RCS will also have a 
detailed version of this article available 
on a 3.5” floppy, as 96ESR1.DOC. 

Because of the need to conserve bat- 
tery power, the 0.5” seven segment LED 
displays and 3mm LEDs stocked by 
most suppliers are too dim in this circuit 
to read easily under normal room light- 
ing. 

The orange 13.2mm displays and 
3mm LEDs (catalog numbers Z-4151 
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Semiconductors 
D1,2;5,6 1N4148 etc signal diode 
D3,4 1N4002 etc power diode 
Q1,3,4,5 | BC328 PNP transistor 
Q26;14,;12,13 
BC338 NPN transistor 
Q7 BC548 NPN transistor 
Q8,9,10 BC558 PNP transistor 
IC1 78L05 voltage regulator 
IC2 Z86E0408 microcontroller 
(with custom firmware) 
IC3 4094 CMOS shift register 
DIS1,2 Seven-segment LED 
displays (see text) 
LED1,2 3mm LEDs (see text) 
Miscellaneous 
XTAL1 3.58MHz crystal, 
HC-49/U case 
BATT 1 9V alkaline battery 
One each 16,18, 28-pin IC sockets; ‘216’ 
type battery snap lead; plastic utility box, 
type UB3; PC board, 95 x 57mm, code 
96ESR1; push-on momentary pushbut- 
ton switch; two x 4mm banana sockets; 
Dynamark dress plate; 4 x 15mm tubular 
spacers; 4 x 3mm machine screws 
25mm long, plus nuts; piece of foam 
plastic (see text); two non-curly test 
leads with 4mm banana plugs; display 
filter material (see text); 0.71mm solder, 
etc. 


and Z-4083 respectively from Dick 
Smith Electronics) are reasonable, if you 
can find a thin piece of orange-tinted 
plastic to use as a display window. (One 
side from a box of orange-flavoured “Tic 
Tacs’ is suitable!) 

I recommend ultra high efficiency 
‘super red’ Kingbright SC56-11SRWA 
14.2mm displays and L-934HD 3mm 
LEDs, as shown in the photos. These 
perform brilliantly (pun intended!), and 
will also be available from RCS Radio. 

Rockby Electronics, of 261 Hunting- 
dale Rd, Huntingdale Victoria; phone 
(03) 9562 8559 stock pieces of excel- 
lent non-reflective red filter material 
(catalog number D1555), which can be 
cut down to make a display window for 
the Kingbright displays and LEDs. 
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Construction Project: 


REMOTE VOLUME CONTROL - 2 


In this second article describing the remote volume control project for hifi systems, etc., we pre- 
sent full details of how to build it, set it up and get it going. The PCB design is very flexible, allow- 
ing the project to be either built into an existing amplifier or as a separate self-contained unit 
linked in via the ‘tape loop’ connectors. 


by PETER PHILLIPS 


Last month we described 
the circuit details of this ver- 
satile project. As you’ve 
seen from Part 1, the project 
has two main applications: 
as a remote controlled vol- 
ume system or a controller 
for relay operated loads. 
Therefore the circuit and 
the PCB design is in three . 
sections, with the decoder 
section common to_ the 
other two. | 

Recapping briefly, the 
decoder section has’ two 
output terminals, A and B. 
There are three possible out- 
put conditions, depending on 
whether a transmitter key is 
pressed — and if so, which of 
the two keys. 

When there’s no transmis- 
sion, these terminals are 
effectively open circuit, or 
floating. If the UP key on the 
transmitter is pressed, the 12V DC sup- 
ply is switched to terminal A, and termi- 
nal B is left floating. Pressing the 


DOWN key causes terminal B to be 


switched to ground potential, leaving 
terminal A floating. 

In other words, the output of the 
decoder is rather like that of a three-state 
logic IC, in that it 
can source or sink 
current, or remain 
open circuit. When 
the motor PCB is 
connected to the 
decoder, terminals 
A and B are joined 
and the motor-ised 
potentiometer 
rotates according 
to the three possi- — 
ble states of the 
output. 

When the relay 
PCB is connected, 





This photo shows the relay PCB. Connections to the 
relay contacts can be through a terminal block, or sol- 
dered directly to the PCB pads. 


terminals A and B are separate. When 
terminal A is active (+12V), relays 1 and 
2 operate. When terminal B is active 
(OV), relays 3 and 4 operate. As 
described last month, it’s not possible 
for both terminals to. be active at the 
same time (unless there’s a fault). 
Now here’s how to build it all... 








This is a close up of the decoder and motor PCBs. The receiver PCB is at the 
end of the decoder PCB. Note the links joining the two PCBs. 
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Construction 


The first thing to decide is 
what to do with the PCB in 
regard to separating its sec- 
tions. The only consideration 
is that the decoder section can- 
not drive both the motor and 
the relay sections, as the motor 
PCB joins terminals A and B, 
while the relay PCB requires 
these to be separate. The PCB 
artwork shows where to cut 
the board to either remove and 
discard an unwanted section, 
or to separate it as needed. 

If you choose not to separate 
the motor section from the 
decoder section, remember to 
include the four links that 
interconnect them, as this is 
not done by the copper tracks, 
even though the sections are 
next to each other. The relay 
PCB must also be connected 
(with insulated wire) to the 
decoder PCB, whether they are separat- 
ed or not. 

Construction of the whole thing is 
relatively straightforward, and the sup- 
plied PCB is silk-screened with the com- 
ponent layout. Start by install-ing the 
links, or if you intend using them, by fit- 
ting IC sockets in place. Next solder the 

resistors, capacitors 

and diodes, check- 
ing for correct 
polarity of the latter 
two. Now fit the 
transistors, making 
sure not to acciden- 
tally mix them up. 

There are three dif- 

ferent types of tran- 

sistors that all look 
the same. 

The motorised 
pot assembly sol- 
ders directly to the 
PCB, and . the 








motor wires connect 
either directly to the pads 
labelled R (for red wire) 
and B (for black wire) on 
the decoder PCB, or if the 
boards are separated, to 
the loop terminals on the 
motor PCB. This allows 
the motor wires to be ter- 
minated, with longer leads 
completing the connection 
back to the decoder PCB. 

The audio connections 
are through shielded cable 
with RCA _ connectors. 
The prototype has leads 
fitted with RCA _ plugs 
to allow the volume 
control to be connected 
in the tape monitor loop 
of an amplifier. Anchor these leads 
with plastic ties. 

The relay PCB has four relays and two 
diodes, so its construction is very sim- 
ple. A terminal strip like that in the pro- 
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totype can be soldered to the PCB for. 


connections to the relay contacts. This is 
really only necessary if the board is 
going to be used in a variety of applica- 
tions. Otherwise just solder the connec- 
tions directly to the PCB. 

Finally, fit the UHF receiver mod- 
ule and the ICs. The UHF receiver 
module is mounted so its component 


side faces in. Before soldering it in 


place, fit a terminal post made from a 
piece of tinned copper wire to the test 
point for the receiver, to make things 
easier during adjustment. Also con- 
nect a 300mm length of insulated 


10V to 1ev = 
DC 


antenna 
300mm long 






relay contact connections 


This is the layout for the relay PCB. Because terminals A and B 
are joined on the motor PCB, don’t include he motor PCB when 
using this one. 


hookup wire as an antenna. 

The power supply is specified at 12V, 
but can be 10V DC or so. The main 
thing is that the supply is DC and able to 
supply around 200mA. We used a plug- 
pack, but any DC supply will do. 


Transmitter mods 


Before the system can be tested, there 
are four modifications to make to the 
supplied transmitter. Incidentally, 
although the transmitter comes with a 
9V battery, it is most unlikely that the 
battery will be any good. 

It will possibly read 9V when open 
circuit, but this will drop significantly 
under load. Using it with the trans- 
mitter will make adjustments almost 


impossible. So fit another known-good | 


battery before doing any adjustments. 





loop terminals 
for motor 
Cif needed) 


The modifications you 

have to make are marked 
on the circuit (Part 1 - 
Fig.1) and are: 
1. Remove the coil for- 
mer and its ferrite core 
from the inductor. This 
will leave two exposed 
loops of wire, which 
form the inductor. Try 
not to distort the position 
of the loops of wire 
when the former and 
core are removed. 

2. Remove C5 _ and 

replace it with a trim- 

mer capacitor. This 

capacitor is the one 

right next to the induc- 

tor, running parallel 
with the inductor. 

3. Replace R8, a 220k resistor with a 
10k resistor. This resistor is next to 
the UP pushbutton, parallel with 
three other resistors all fitted 
between the two pushbuttons. 

4. Replace R7 with a 10uH inductor. 
The resistor is to the right of the UP 
pushbutton, almost in line with the 
two-turn inductor, and at the top- 
right edge of the PCB. 


Adjustments 


There are a number of adjustments to 
do to get the unit working over the best 
range. These are: the transmitting fre- 
quency of the handheld transmitter, the 
frequencies of the UP and DOWN tones 
in the transmitter, and the free running 
frequencies of IC1 (UP tone decoder) 


audio in 


audio out 


This layout is for the decoder and the motor PCB. The boards can be separated and connected by lengths of wire to suit. 
In this case, connect the motor wires to the loop terminals, with extra leads from the terminals to the decoder PCB. 


Otherwise connect as shown here. 


ELECTRONICS Australia, January 1996 83 


Remote Volume Control - 2 


and IC2 (DOWN tone decoder). We’ll 
describe two ways of doing these, one 
for those with an oscilloscope and one 
for those who have limited equipment. 

The first adjustment is the transmit- 
ting frequency. If you have a ‘scope, 
connect it to the test pin of the UHF 
receiver module. Otherwise, connect a 
voltmeter set to its low voltage AC 
range. The output voltage at this pin will 
be around 1V on a typical multimeter. If 
you don’t have a voltmeter, connect a set 
of headphones or the input of an audio 
amplifier to the test terminal. 

Hold the transmitter about one metre 
from the receiver, and press either but- 
ton. Using a non-metallic screwdriver, 
adjust the trimmer capacitor to get the 
highest output at the test point. Trim the 
adjustment by moving the transmitter 
further away from the receiver and again 
peaking the adjustment. 

For those with an oscilloscope or a 
frequency counter, monitor the frequen- 
cy at the test point of the receiver and set 
the UP tone frequency to 2.2kHz by 
adjusting the transmitter trimpot nearest 
the battery. Then adjust the DOWN tone 
frequency to around 2.8kHz with the 
other trimpot. These frequencies don’t 
have to be accurate, but you should get 
both frequencies so they are about 
600Hz apart. 

Then connect the oscilloscope to pin 5 
of IC1 to monitor its free running fre- 
quency. Adjust this frequency with VR1 
to about that of the UP tone frequency 
(2.2kHz). Fine tune it by pressing the 
transmitter UP button and setting VR1 
so this tone remains the same when the 
incoming tone is received. You should 
also be able to confirm that the output of 
IC1 (pin 8) goes low when the two tones 
are within about 100Hz of each other. 

Repeat this for IC2, this time for the 
DOWN tone frequency (2.8kHz). Again 
confirm that the output of [C2 goes low 
when the frequencies are about the 
same. Obviously the output of [Cl 
should not be affected by the DOWN 
frequency and the UP frequency should 
not affect the output of IC2. 

If you don’t have an oscilloscope, you 
can do all of this quite easily with an 
audio amplifier or even a set of high 
impedance headphones. Unfortunately, 
these days most headphones are low 
impedance, so unless you have the right 
sort, use an audio amplifier. The proce- 
dure is rather similar to that already 


described, except now you listen to,- 


rather than watch, the signals. 
Start by connecting an audio amplifier 


I 


lo 
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This is the artwork of the complete 
PCB, showing where the board can be 
cut. It’s reproduced full size for those 
who want to make their own. 
Commercially the design is copyright 
to Oatley Electronics. 
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to pin 5 of IC1 so you can listen to the 
free running frequency of IC1. Compare 
this frequency to that at pin 5 of IC2, and 
adjust VR1 and VR2 so. the frequency 
from IC1 is markedly lower than that 


— from IC2. 


Now press the UP key of the transmit- 
ter and listen to the tone it produces by 
connecting the audio amplifier to the test 
terminal of the UHF receiver. Adjust the 
transmitter trimpot for this tone (the one 
nearest the battery) until the tone is 
about the same as that from pin 5 of IC1. 
Fine tune this setting by adjusting the © 
trimpot so the frequency at pin 5 hardly 
changes when the UP key is pressed. 
When this setting is correct, the output 
of IC1 (pin 8) should go to zero volts 
when the UP key is pressed. 

Repeat this for IC2. That is, compare 
the transmitted frequency (at the test ter- 
minal of the receiver) to the free running 
frequency of IC2 and adjust the trans- 
mitter trimpot for this tone (the one 
alongside the DOWN key) until the tone 
is about the same as that from pin 5 of 
IC2. Again confirm that the output of 
IC2 (pin 8) goes to zero volts when the 
DOWN key is pressed. 

If you find [C1 responds to both the 
UP or DOWN keys, you haven’t got the 
frequencies of the transmitter tones set 
so they are far enough apart. To fix this, 
adjust either trimpot in the transmitter to 
increase the difference in the frequen- 
cies, and repeat the adjustments already 
described. 

If you have no equipment except a 
multimeter, you’ll have to do the adjust- 
ments by trial and error. It really doesn’t 
matter what the frequencies of the two 
transmitted tones are, providing they are 
sufficiently different. You could start by 
leaving the transmitter trimpots where 
they are set, and keep adjusting VR1 and 
VR2 until IC1 and IC2 respond proper- 
ly. Remember you have to set the trans- 
mitting frequency (with the trimmer 
capacitor) first. This can be done as 
already described, or you can use a set of 
low impedance headphones connected 
to the test terminal of the receiver mod- 
ule. However you can’t use these head- 
phones to listen to the tones at IC1 and 
IC2, as the headphones will change the 
frequency. 


Connecting it up 


The volume control could be fitted in 
place of an existing control, providing 
there’s room in the equipment. You 
might also be able to derive a suitable 
DC supply from the equipment. 
Otherwise, for an audio amplifier, con- 
nect the volume control in the tape mon- 








PARTS LIST 


Resistors 
All 1/4W, 5% unless otherwise stated: 
47k : 


R1,R6 

R2,R3,R7,R8,R11-15 
2.2k 

R4,R9 15k 

ASAIO... 22k 

R16,R17 10k 

VR1,VR2 20k 

VR3 100k log, motorised 
dual gang 

Capacitors 

C1 ,C2,C8,C9,C16-18 : 
15nF ceramic 

C3,C4,C10 0.47 monolithic 

Ci5 3.3nF ceramic 

C7,C13,C14  10uF electrolytic 

C5,C6,C11,C12 47nF ceramic 

Semiconductors 
1N4148 signal diodes 
GiG, 400V 1A diode 
5.6V 400mW zener 
C8050 NPN transistor 
C8550 PNP transistor 
BC548 NPN transistor 
LM567 tone decoder 
4093 quad Schmitt 
NAND 


itor loop of the amplifier. Because it has 


a value of 100k, the volume control . 


won’t significantly load the output from 
most audio equipment (like the output of 
a CD player, VCR or tape player). This 
means you could connect the volume 
control between the output of a piece of 
audio gear and the input of the amplifi- 
er. The disadvantage here is that the 
remote volume will only work for that 
piece of equipment. 

As the photo in Part 1 shows, the pro- 
totype was mounted inside a black plas- 
tic case, with a hole drilled in the end for 
the potentiometer shaft. A large control 
knob is needed so you can see its posi- 
tion from a distance. You might even fit 
a 3mm LED to the knob, making its 
position even easier to see. 


Relay operation 


The relay section is for operating an 
external load, typically a motor. The 
relay contacts are rated at 8A 250V, 
although the PCB is not designed for 
240V applications. 
Any load within the contact rating can 
be connected to the relays, but we advise 
that you only use low voltage equipment 
with the relays. 

If you want to control mains equip- 
ment, use these relays to switch addi- 
tional relays that in turn switch the 
mains. This keeps all mains wiring well 
away from the PCB. 

There are lots of cheap and effective 
ways of building a simple motorised 


Miscellaneous 

PCB, 205mm x 44mm; UHF receiver 
module; UHF transmitter with 2-5pF trim- 
mer capacitor, 10k resistor and 2.2uH 
inductor as replacement parts; plastic 
case 50 x 90 x 160mm; 4 x SPDT 12V 
relays; 240V-12V DC/200mA plug pack, 
knob, stereo shielded lead with RCA con- 
nectors. 


A kit of parts for this project is available — 
from Oatley Electronics, phone (02) 

579 4985. Postal address (mail orders): 
PO Box 89, Oatley West NSW 2223. 


Complete volume control kit, includes 
everything in the parts list except plugpack 
(and relays) $63 
Complete relay control kit, includes every- 
thing in the parts list except plugpack (and © 
motorised pot) $55. 
Suitable DIUQDACK. «5.:1cccccccessccscseoeciosecs: - 2 
Individual parts are also available, 

although there’s a limit of two transmitters 
per kit. Phone for details. | 
Packing and postage charges $3 to $5 

per order. 

Please note that the PCB artwork for the 
project is copyright to Oatley Electronics, 
and cannot be sold by other gas 





actuator. For example, a 12V DC wind- 
screen wiper motor has incredible 
torque and might suit a simple panning 
mechanism for a security camera or 
antenna rotator. 

An efficient, quiet, powerful and read- 
ily available example is a Volkswagen 
windscreen wiper motor. These have a 
permanent magnet field, and take 
around 2A under a reasonable load. 
There are 6V and 12V versions, but try 
for the 12V version. A typical price from 
a car wrecker is around $10. 

Applications using this motor could 
include remote controlled curtains, an 
antenna or satellite dish rotator, a 
motorised flow valve and so on. When 
combined with a lead screw (available 
from most hardware shops as a thread- 
ed shaft), you could build a simple 
actuator arm. 

To do this, run a threaded nut onto the 
shaft (make sure itruns smoothly along 
the shaft), and connect the shaft to the 
motor, so it’s turned by the motor. Drill 
and tap a hole through the nut so a lever 
can be attached to the nut. The lever can 
be pivoted, or arranged to push or pull 
the load. 7 

This type of actuator will have consid- 
erable power, and could be used to open 
a gate, door, flap and so on. 

Other uses for the system will proba- 
bly come to you, as this is really 
one of the most versatile remote con- 


trol type projects we’ve presented for 


some time. 
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Q Parametric Access Library on CD-ROM 


® IHS CD-ROM 


iC/Discrete Parameter Database 
CD-ROM contains over 1,500,000 devices and 
their parameters, Australian distributors, device 
pinout ae and many more features. 










FREE-CALL 1 800 062 299 


FREE-FAX 1 800 817 716 
.. for a FREE catalogue & price list. 
IHS AUSTRALIA Pty Limited ACN 059 947 410 


Trading as: Hinton Information Services 
Locked Bag 7, Eastwood NSW 2122 










KITS KITS KITS KITS! 


The following kits which 
were developed by TOM 
MOFFAT are now available 
exclusively from: 


GPO Box 1022 
Hobart 7000 


Listening Post Wesat @ $109 
Listening Post Il @ $89 
Pocket Packet 


FAX “Doe ae 073 


PH O0e 310 ILhl 





PANEL 


warehouse 


manfacturers / wholesale / retail 
Huge range of panels 
Crystal or amorphous from 
10 mA to 5000 mA.Mega 


panels, 30% extra power 
Free delivery this month over $50 


SolarCorp 


259 Broadway BROADWAY ph 02 5664340 
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READER INFO NO. 17 


READER INFO NO. 18 


READER INFO NO. 16 
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AYC = 

Avc]1 Amp AA JAYCAR ELECTRONICS [= 
WVeINICADS!!! 9Y sae Is NOW A 3 
BR ciwere crnay toy owes : so Ae 
AYCIAA 1.2V 1A/HR ee v $4.75ea O18 Fo S 


AYC#AA 1.2V 1A/HR with solder tags Cat. SB-2441 $5.00ea | ENIDORSED COMPANY! 


AYG NICKEL METAL HYDRIDES ARE ALSO AVAILABLE 


AY CAAA 1.2 1.1 A/HR Cat. SB-2455 $5.95ea Our Purchasing Dept, Warehouse, 
AVC AA 1.2V 1.1A/HR with solder tags Cat. SB-2457$6.25ea | Wholesale Sales and Kit Department are 
AVC : now Quality Assured to AS9002. 
INZe , 7 : 
Mi  BROGRAHMABLE REMOTE CONTROL 
AYC te : a This remote control will “learn” the functions 

“! : a q of other remotes. If your TV / stereo 
AYC —o * coffee table has a row of remotes, you 


AYG | i can actually retire them all and just use 
AW, EC 2 gy _—sthis one. Also ideal if one of your remotes is 

, onthe way out”. Before it dies, buy one of these 
AY C and it will learn the functions. Brand name 








AYC replacement remote controls cost a fortune. 
Specs: *Memory capacity: 150 commands 
AYC eMemory hold without batteries: About 8 minutes 
AY C eSuitable equipment: Most brands of infra red 
AYC remote controllers for audio/video devices 
eEffective range: 8 metres ePower source: 4 x AAA 
AY GC fs i a Cat AR oe ©187(L) x 64(W) s 43.95 
AYC ; << 
AYCI . { POINTER 
AYC : : ima’Zele Marex-re mom ole) ial acoye] 
AYC j (o} o} [=1e &-me) are (3-1) om tatolar-l ac) 
“on id SET aaa 4 out of reach, then you need a laser pointer. Up until 
AYC j now you have had to pay around $140, but not at all 
AY GC Jaycar. Laser Pointer is small and easy to hold, and has 
AYC i a push on switch for operation. Requires 2 x AAA batteries. 
] Supplied in a plastic case for storage. Specifications: ewavelength - 
AY GC 670nM at 50 metres, 650nM at 150 metres, 630nM at 300 metres esize - 
AVC 140 x 18 x 15mm. Class 2 laser product. Do not store into beam. 
IWA6 Not! Bott) 
AVa6 PI 
anetary Gear Box Set 
ane — Automatic transmissions in cars use planetary gear 
AYC a clusters. They are simple, compact and strong. 
AY GC lie This gear set made in Japan by TAMIYA is 
AY —— - sensational. Why? Firstly you can configure the 
C gearbox to 8 different reduction rates 4:1, 5:1, 16:1, 20:1, 





Bi: . 25:1, 80:1, 100:1 and 400:1. A genuine MABUCHI RC-260 
3VDC motor is included! (at 400:1 the gearbox gives a 
massive 15kg/cm of torque)! Typically Japanese, it is 
thorough. Absolutely everything is supplied including tubes of lubricating grease, mounting feet, two driv 
attachment cranks and a beaut brass double female coupling to connect to other (drive) shafts. You will 
love this product! «Measures 100mm long x 28mm(dia of body), height including mounting feet 38mm. 
Steel output shaft 4mm dia eCan be ganged for up to (max) 160,000:1 eMoulded out of sturdy ABS plastic 


Cat. YG-2720 $39.95 


JAYCAR NOW 
OPEN IN 


Save even more on 3.5” HD IBM 
formatted disks. 100% error free r= 
and includes user labels. CAT XC-4740 e ae 
Don’t pay $19.95 


Pkt 25 Only $13.95 2) = 


—_ aR eae 


| Zs IGS 
AR ELEC IBUNIUS JAYUAN ELEULRUNIGO JATUAR ELLUINUNIGS JAYGAR ELEGI RONICGS JAYCAR ELECTRONICS 
VCAR FI ECTRONICS JAYCARB FI ECTRONICS JAYCAR ELECTRONICS .JAYCAR FIECTRO 
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YG | 

ve Save on Breadboard for January F\V, = @) NS VA | 48 Nits 


See catalogue page 130 for full details. 
NELGES 


VAG) cat escription ormally n av 
YU a 8810 BEuGaton strip 100 hole : ae 5:95 aa JIV8BO - SU BWOO mo. 












NITGES 

YC PB-8812 Terminal strip 630 hole $13.50 9.95 $3.55 ee NGS 

W7q] PB-8814 830 tie points $18.95 3.95 $5.00 S Nirexs 

PB-8816 1660tie points onplate $44.95 $34.95 $10.00 = 

N48) PB-8818 2420tie points on plate $56.95 $46.95 $10.00 MiGs 

W720 PB-8820 3220tie points on plate $75.00 $62.00 $13.00 ee NELGES) 

YC . : 2 : NETGES) 

YC NETGES) 

YC NGS 

YC ; NGS 

Ya] SAVE ON CROS ; fee 

Z5MHZ 
Ne CRO $749 ee 
VCq 2PROBES $79 Ne NELGES 
$828 : = AS REVIEWED IN ELECTRONICS AUST. JUNE 95 

YG J P 699 The driver has an impedance of 6 ohms, so could also be used in a Car situation. iN Gs 
AVC an a y $ ae oe Hiavom ore) i- a ar-larelljale Micmi>1a'm(clee (=n ce) ae-10 (ear -ipar-limeldi-imeor-iiave mm Rol@Mt-laccmalelsallarcl iN | GS 

50MHZ oe (elite) = W(elale me=igenmeat-bare-leiale mols. 60m r-lec-m (ola (e)me)alcmanliele) (ome or-lei-i-m elma ie) 

YC De peice tn he os minutes) and a short term max power of 500 watts (on for one second, pause for N | CS 
AYG CRO $1195 8 os one minute). We also recommend you use a polyswitch RXE300 Cat RN3472 $10.95. BNIICS 
AYC a od 31 0) =} =~) ‘$79 ey Ce To simplify, any amplifier between 30 and 200 watts can be used. Look at our new Nie 

a Po ee Subwoofer Amplifier Kit. 
$1274 
AYC The enclosure is very small with a volume of 35 litres and only 600 x 270 x N CS 
AVG Jan Pay $1095 == 300(D)mm. The cabinet is supplied prebuilt and is made from MDF in blackwood NGS 
veneer. Grill is supplied with speaker cloth mounted. 

ae Cable For 2 Disk Drives SPEAKER ONLY SUBWOOFER KIT ee 

(Ona aen sas - VIFA M22wR 8g” Cat. CW-2115 INCLUDES: eVIFA M22WR DRIVER ¢ N | CS 

PREBUILT CABINET ePOLYSWITCH 

3.5” drive power sockets. | Normally $199.50 : 
ve Cat. PL-0753 | Jan Price 8179.50 ea Catalogue Price $349.45 ee 
Ne Cee 
AY : NUTGES 
AYC 6 Core Phone Cable MAJIC EAR ROAD FREIGHT ANYWHERE IN AUSTRALIA $14. INSURANCE $3 §\||CS 
AYC hearing that sits ? ve Ness 

fortably behind your | UD ne DD = BE 3 
AYG aarane magnifi NGS 
gnifies soun 
AYO with superb clarity. If Cordiess Phone og NICS 
AVC you have trouble hearin Sellout!t! | Nes 
the TV, list to th 

AYC radiate than Malic Eat, | We have a very small quantity of aay IE aes 
ANZ @q | 2PProved. This stuff isn’t. Limited qu will help. There is also 3 | these phones left. See catalogue page : gies 
AY C only.Austel approved cable is 0.75¢ metre or | qifferent earpieces so 106 for full details. , pene NI C C 

$48 roll you can be assured of a | CAT PRICE $229 | 
INA@) | this cable is 0.406 metre or $28 rol perfect fit. There is an , NELGS 
AYC Cat. WB-1603 adjustable volume control and an on/off switch. Compl Se lout iN | es 
AY é barat on ole ee put up with trouble FP eng ce $1 Pshs) Cf NT es 

es earing!!! Cat. QM- , a 
We Ammonium Cat Price 829.50 NOW $19.50 |SAVE $40 Cat.yT-7040 ummm |) S 
AYC ee eal Bucket DOLBY PRO LOGIC — ae. : NELGS 
AYG Save a fortune. 2.5kg Pie eee | So : NI CS 
INZ®) bucket. = ae CENTRE SPEAKER = — 7 Nifers 
ue cal aia KIT BARGAIN common cathode ee 
Here : Kit includes: " 
Wea Now | °2 x 5” shielded woofers Cat CW-2102 Value $79.90 acre 700 NS 
: : e1 x 1” shielded dome tweeter Cat CW-2006 $16.95 
AYC $22.95 e1 x crossover network Cat CX-2613 $8.50 A cisieso : NICS 
‘Waé SAVE $7 ' : °1 x set box plans / wiring details MRL Cat 7D-1803 . NETGES) 
NAG cat. NC-4256 Pola A ARS st: MW] eh eS (Mor eerste CAT PRICE $2 EACH |\iGs 
Se +E EPHONE EXTENSION Jan 10 for $10 fie 
AVG) This lead has a 15 metre length eM |12Vv 16W TWIN TUBE 
AY GC of telephone cable with a AS - LU Oo aaa cS i TT 
AVC 4 pin plug on each end. Also This fluro light runs off be 
| supplied are two adaptors. One |... Our 12V car power a 
AY C accepts the U.S. plug and = si‘ plugs into the cigarett Ni GS 
AN“Z@ converts it to an Australian : ~ |lighter. Ithasa VOUCH ERS MGS 
AVC plug. The other adaptor is from the U.S. plug to nd Aust socket. So | magnetic base, so its N ee 
m4 you can have any combination of U.S. plug to Aust plug, U.S. plug to U.S. | easily attached to a van, : __ Cs : 

AY CG plug or U.S. plug to Aust socket all 15 metres long. Adaptors cost $6.50 Jand you can have one or N es 
AWZ@ each and the lead is $12.95. That's over $25 value. Austel approved. both tubes on. Also ideal for lighting sheds, or houses NGS 
NGG Cat: YT-6050 Cat Price $13.95 JAN $9.95 _ |without 240 volts. NGS 
AVC Cat. st-308 Only $24.95 Nias 
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ie STEREO INFRARED CORDLESS HEADPHONES | 14,400 BPS 
These are very similar 
 icinamonc ones. > NEW = DATA/FAX MODEM 
mses ast a A Internet 
on your Hi Fi or stereo TV etc. To use, plug 


JAYC 
datemagclalcianiiacciaiialcem taiomalcr-(e) ale) al-rmelg Software NEW 


JAYC 
NGG : . 

(ole ] do)Ujaxxoiey.<-1m ({-r-1 M10] 0) 0) |(-1e) Mm Mec lalcianiiaccig Taveditre(sye bey 
sits on top of your TV or stereo. Headphones 
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vas have a separate volume control on each and “SPIRIT This is a fully featured modem on a circuit card ready od Niles 
JAYC ig=1e [6 a> yap @rAVAVAWs Of- lac) acto @) el=i¢- lui ale meltsir-laler= to plug straight into the motherboard of your PC. Why N | cc 
is up to 7 metres. Unit requires 12VDC mains SWI ET clutter your workspace when your modem can be C 
NGG adaptor. Use an existing one or purchase our inside your PC!!! NICS 
cat MP-3006 $15.50. The Swift will send and recieve faxes at the new V.17 standard of 14,400BPS C 
.< 
JAYC Cat. AA-2004 $79. Q§ | as well as falling back to the slower speed of 9,600 BPS. This is a very clever N Re 
modem which loses nothing to black box units. = 
JAYG Mixed §S i Pack — | Gumie gene eee ware um cra Pesca NGS 
JAYG ma 4 = = Gy 40 Et —— on rac and Comit lite for DOS and Windows °2 metre phone cord eUser manual C 
Contains a °OzEmail Internet software : 
vee | a @ ) >< 
IAYC PH N = ca euneee SPECIFICATIONS: elTU-T V.32bis, V.32, V.22bis, V.22 and Bell 212A 
r >) miIxe compliant °14,400/12,000/9,600/7 ,200/4 ,800/2,400/1 ,200/300bps eITU-T c 
JAYC semi Group Ill, Class 2 send and receive fax at up to 14,400bps *HARDWARE ITU- C 
JAYC .@ 1 54 DB) SF) conductors T V.42bis and MNP 5 data compression *HARDWARE ITU-T V.42 and MHP NT a 
for $10. ‘(ig 2,3 and 4 error correction °5/,600bps effective throughout *Auto speed C 
JAYC | Includes | =e negotiation *Adaptive line speed eHardware and software flow contro! «Data NICS 
JAYC transistors, diodes etc. i $ 10 communications, internet and fax software included. NICS 
JAYG Cat. Zp-2990 ONMy Cat. XM-5100 only $199!!! FNICS 
C 
ne SAVE $40 ON OUR TOP OF LINE Panel Meter ee 
jaye] AC + DC TRUE RMS DIGITAL MULTIMETER Sellout am BENICS 
: L 
JAY] FEATURES INCLUDE: 4000 COUNTS 40,000 MUS style which thiolate Niles 
COUNTS MODE *ANALOGUE BARGRAPH *DUAL é is the largest C 
JAYCH pispLay +0.08% BASIC DCV ACC *BACKLIGHT available in'the Migs 
JAYC] DISPLAY *TRUE RMS *DC VOLTAGE ¢(DC + AC) ange eieallsue NGS 
JAYC # VOLTAGE eDC CURRENT #AC CURRENT 8 a = 100(W) x 82(H) iN | Gs 
*RESISTANCE *CONDUCTANCE eFREQUENCY oe ee ee = 
JAYC eDUTY CYCLE eCAPACITANCE eDC ADAPTOR ama CAT PRICE $24. 30 EA NGS 
JAYCH *Ac ADAPTOR *DBM & DB «DIODE °150US = Now $14.95ea iit 
CONTINUITY *50MS RECORD °0.8MS CREST — : : C 
ae eSORT *DATAHOLD eSTORE AND RECALL e oe oh ee ae Sp loas ie 
eRELATIVE ZERO eRELATIVE % CHANGE - on EVA al. use = 
JAYC# *RELATIVE PER UNIT *INPUT WARNING ox : A; NGS 
|AYC] *SPLASH PROOF CASE *PROTECTIVE HOLSTER tae cca Niven 
COMPLETE WITH TEST LEADS, BATTERY é as fe 
JAY] INSTALLED AND USERS MANUAL. SEE CATALOG Bargaiunlt! NI Ce 
ve FOR FULL DETAILS. CAT. QM-1460 one : —— te 
| quantity. 
‘Ayc] was $399 JAN $359 save . a ae wMBNICS 
* ; These are a 2nd , should C 
ae hAultiturn Pot Sellout | band ter . pees (Ihave | : - ; 2 
Quality Japanese Sakae Brand famous name oe been curly cord, but they a aes aig C 
JAYC These are 10 turn glass filled with phenolic base. Stainless car speakers. 6.5mm stereo plug to stereo plug line Ni | Gg 
WAN 2@ steel 1/4” shaft with screwdriver slot. Linear tracks rated at }|| Look at the , socket. Length 2.8 metres. Curly cord ones NRT @S 
3W @ 40°C. Some types have extremely limited quantities | ||name on the ? = sell for 411.95. These areonly 4. C 
JAYC ) o n 95 Ne 
T\i6 with stock only in our stores. Normally worth around $14, | ||Surround ring. a Cat. WA-1004 ORY 94.99 — NT as 
some values are in our catalogue at $5.95 and $7.95. Consists of a 6.5” woofer and a Neodidyium Super Tweeter q c 
VAWA@) Grab these while we have them. and a high power crossover. They handle high power so need 300 Watt Sinewave NEO@RS 
WW7@) Cat. RP-3810 100Q a igh bower anit They Sound ance a8 Nee | Inverter sou eenss Ni fers 
. understand why they won't sell. At this months birthday price e 
JAYC Cat. RP-3812 2002 Cat. RP- 3814 9002 they represent an absolute bargain. See cat page 64. Specs: es oe sae, NGS 
Wide; Cat. RP-3818 2KQ = Cat. RP-3830 100KQ |-Power handling: 80WRMS, 240WPMPO «Freq resp: 50- eras fei NGS 
. : : 
“eq ——_______-—_ —-_ — EE_C Catalogue Price $199.50pr | CAT NIeks 
ie PROFESSIONAL Jan $149.50pr i INI ue 
(yy ADJUSTABLE WIRE Sh January $550 _ {hilt 
| STRIPPER SELLOUT SOK LOG , Met 
neve ae 45mm Slider SAVE $1 49 Cat. MI-5030 L 
| AYC Quality tool ideal for stripping coaxial cables. Will either strip ee Nivexs 
in a circular motion or slice the sheath side ways. Simple Ae ee PRO Mic/Headset C 
wae cutting depth adjustment. If you strip a lot of cables, this tool Fe. NGS 


P!W4@) is a must for your toolbox. : ee SALE 
We Cat. TH-1822 WAS $24.95 : ' 2 ee See catalogue page 59 IMs 


Ie NOW $10 SAVES 14.95 _ 3 a er ere SN 1 price $09.95 | ies 

















C 

VCIMETAL DESOLDER JAN 20 FOR $5 Jan Le 

| AYG See cat page 88 for details. $ S 9S. 9 5 _ j N | C C 

ywae NOW $ 12.95 ue SAVE $20 ot — Nes 
WAS $16.95 SAVE $4 Cat. TH-1862 





IAYC Cat. AA-2022 Nivexs 
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DOLBY PROLOGIC 
SURROUND SOUND 
DECODER & EFFECTS KIT 


IC Spe 


LIMITED pecials AVAILABLE WAS 

9732A EPROM 278459 $11.95 

97128 EPROM 278468 $11.95 

970128 | EPROM ZZ8469 $9.95 

27256 EPROM ZZ8470 = $11.95 

270512 EPROM 2278474 $11.95 

D41264C RAM ZZ8520 $8.95 

P8086-2 5mhzCPU 2ZZ8510 NA 

SN75477P Dual Driver ZK8865 NA 

4116 USED RAM 778419 NA 20 for $5 


Woofer Stopper Kit Sellout 


Stop that dog barking. At the press of a 
button this kit emits a high level 
supersonic tone that lasts for about 9 
minutes. See 1995 catalogue P18 for full 
details. Cat. KC-5133 


CAT PRICE $59.50 
SAVE $20 | 


Now $39.50 
Electric Fence Kit Sellout 


We have sold thousands of this kit over the years. 
See 1995 catalogue P22 for full details. 


CAT PRICE $64.95 
Sellout $47.95 
SAVE $17 Cat. KA-1660 


Save On Super Flat OFC Speaker Cable By TURN YOUR SURPLUS STOCK eas ae 


Ideal for cars and houses, and can be laid under carpets - its only 2mm pe en a ee ee or 
high. 7 x 48/0.1mm. See 1995 cat P156 for full details. Cat. WB-1738 ees a pore haa Se aa dy 
CAT PRICE $5.95 METRE MERCHANDISE. CALL MARK HARRIS OR BRUCE ROUTLEY 


Jan $3. 95m or $350/100m rolli= NOW ON (02) 743 5222 


HEAD OFFICE Quality |WHOLESALE MAIL ORDERS MAIL ORDER - PHONE 
aVC a c 8-10 LEEDS ST RHODES 2138 Endorsed } pHONE: (02) 743 5222 | PO BOX 185 CONCORD 2137 | FREE CALL - ORDERS ONLY 
) PHONE: (02) 743 5222 


Company | oRDERS: 1800 620 169 | ROAD FREIGHT ANYWHERE. | (1800) 022 888 
sqm stONG=1@)\|(@xsmee FAX: (02) 743 2066 FAX: (02) 743 3070 —_| IN AUST (up to 20kg) $14.00] HOTLINE (02) 743 6144 


ADELAIDESA —-° 194 Wright St (Cnr. Selby St)ePh:(08) 231 7355 SYDNEY CITY 2 29 York Ste Ph: (02 267 161 4eFax (02) 2 267 1951 
© Fax:(08) 231 7314eMon/Fri:9-5.30¢Fri:8.30¢ Sat:9-4pm on/Fri:8.30-6pme Thurs:8.30pme 
BURANDA QLD — +144 Logan RdsPh:(07) 3393 0777¢Fax:(07) 33030045 | BANKSTOWN 9369 Hume Hwy Cnr Meredith Ste th: (02 703 Ses 
eMon/Fri:9-5.30¢ Thurs:8.30 Sat:9-4pm GORE HILL —-° 188 Pacific Hwy (Cnr. Bellevue ies Ph:(02) 439 4799 Fax: 
CANBERRA ACT = ¢11 Kembla St. FyshwickePh:(06) 239 1801 (02) 439 4895 ¢ Mon/Fri:9-5.30¢ Thurs:8.30¢Sat:9-4e Sun:10-4 
e © Fax:(06) 239 1821 eMon/Fri:9-5.30¢ Sat:9-1pm NEWCASTLE - 2830 Hunter st (Grr Sta Ave) <P (049) 658 653 799 
COBURG VIC +266 Sydney Rd Ph-(08) 9984 1811 #Fax:(08) 93840061 | paRRAMATTA #326 Church st (cnr Viera RdysPhi(02) 686 3877 « Fax(02) 
Pe eMon/Fri:9-5.30¢Fri:8.30¢Sat:9-4pm 683 3628¢ Mon/Fri:9-5.30¢ Thurs:8.30pme Sat9-4eSun:10-4pm 
VISA MELBOURNE CITY eShop 2,45 A’Beckett Ste Ph:(03) 9663 2030¢ Fax:9663 1198 | PENRITH © 199 High Ste Ph:(047) 21 8337 ¢Fax:(047) 21 8935 
e Mon/Fri:8.30-5.30¢ Fri:8.30¢ Sat:8.30-4 ¢Sun:10-4pm eMon/Fri:9-5.30¢ Thurs:8.30¢ Sat:9- aed ee 
eee SPRINGVALE VIC ¢887-889 Springvale Rd Mulgrave. Nr Cnr. Dandenong Rd ‘| PERTH oe (00) 308 8682 SMon/er 9.5 abe 0 ce 
© Ph:(03) 9547 1022 Fax:(03) 9547 1046 
SMon/FY(G.&AOSETF8 a0~Sat9-4om RHODES of 0 Leeds Ste (02) 743 509 0Fax 03) 743 2066 


$10 to $24.99=$4.00 $25 to $49.99=$5.00 $50 to $99.99=$7.00 OVER $100=$8.00 
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fiers into a complete audio sys- 


DSE ‘Discovery Series’ Construction Project: 





The latest release in the Discovery Series of learning kit projects from Dick Smith Electronics is 
this low cost and compact stereo preamp module, which provides all four of the usual control facil- 
ities: volume, bass and treble tone controls, and channel balance. It can be combined with a suit- 
able stereo power amp to make a complete hifi system, but can also be easily adapted for use 
as a simple stereo mixer for recording, etc. The kit for the module is available from DSE’s stores 


as K-2811, priced at $34.50. 


This compact high quality 
audio module makes it possible to 
upgrade your basic power ampli- 


tem, by adding volume, bass, tre- 
ble and balance controls. The cir- 
cuit is stereo, with an extra input 
to both channels that can be used 
for either multi channel mixing or 
gain control applications. 
Suitable audio sources include 
CD players, tuners, VCR’s, tape 
players or similar, but the gain 
can be easily increased to use low 
level sources like microphones or 
record players. Application cir- 
cuits are provided to show how 
mixing, balanced inputs and other useful 
configurations can be implemented. 
The module is small, measuring only 
122 x 56mm, and has the four dual con- 
trol pots mounted directly on the PC 
board. The complete assembly is light 
enough to allow it to be supported sole- 
ly by the controls, although if you prefer 


mounting posts can be used. 


Power for the module can be from sin- 
gle supplies within the range 9V to 36V, 
or from dual supplies within the range 





ae 


Tone control range: 
Bass ; 
Treble 
Crosstalk: 

S/N ratio: 


Voltage gain: 
Input impedance: 
Output impedance: 


SPECIFICATIONS 


9V to 36V 

+/-4.5V to +/-18V 
+/-7V to +/-40V 

18 to 25mA typical 
4Hz to 80kHz (controls 
centred) 


Supply voltage: 

Single supply 

Dual supply 

with optional regulators 
Supply current: 
Frequency response: 


+/-18dB at 20Hz 
+/-18dB at 20kHz 


1O0dB A weighted 


(IkHz, 1kQ source, IV out) 


3.5V/V (1 1dB) 
40kQ (approx) 
100Q (approx) 





+/-4.5V to +/-18V. By adding two 
optional components to the PCB, dual 
supplies up to +/-40V can be used. 


Circuit description 


The stereo audio signal passes through 
three stages, each stage using one 
LM833 dual audio operational amplifier 
IC. For each of these IC’s, one of its op- 
amps is used by the left channel and the 
other by the right channel. Despite the 
two channels sharing the same IC pack- 


-86dB at IkHz, 1V RMS out 


ages like this, the crosstalk within 
the IC is typically very low, at 
only -120dB. 

Although the _ following 
description refers only to left 
channel components, it can be 
applied equally to the correspond- 
ing components in the right chan- 
nel, since both channels are iden- 
tical. Use of the extra inputs will 
be described later, and for the 
basic circuit are left disconnected. 

Stage 1: The first stage uses op- 
amp ICla. The main purpose of 
this stage is to act as a buffer, 
between the volume control and 
the stage two tone controls. 
Without this buffer the response of the 
tone controls would be effected by the 
impedance of the source and by the vol- 
ume control setting. 

The second function of this stage is to 
set the overall gain of the circuit, the last 


two stages having approximately unity 


gain. Putting most of the gain in the first 
stage gives a better overall signal to 
noise ratio than if the later stages pro- 
vided the gain. The magnitude of the 
gain is determined by the values of resis- 





Both of these views of the new module show it wired as a stereo preamp with volume, bass, treble and balance controls. 
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tors R2 and R3, according to the fol- 
lowing formula: 
stage 1 gain = (R2+R3)/R2 

= 3.5V/V (11dB) 
_If the gain needs to be changed, the 
best way is to reduce the value of resis- 
tor R2 for more gain, or increase it for 
less gain. 

The high end of the frequency 
response is rolled off by capacitor 
C3, to ensure the stability of [Cla 
and attenuate any unwanted ultrasonic 
frequencies. 

Capacitor Cl prevents the op-amp’s 

DC input current (which flows out of the 
inputs) from flowing through the sliding 
contact of: volume control VR1, the bias 
path being provided instead by fixed 
resistor R1 to the bias supply rail. 
Capacitor C2 gives the stage unity DC 
gain, which is necessary with single 
supply operation, by blocking a DC path 
through R2. 
Stage 2: This stage, using op-amp 
IC2a, is a version of the Baxandall 
active tone control. Active tone con- 
trols are those which have the control 
elements as part of the feedback loop 
of an amplifier, in this case the nega- 
tive feedback loop. This type of tone 
control offers advantages over the pas- 
Sive variety: they are symmetrical 
about the axis in cut and boost opera- 
tion, they have very low THD (total 
harmonic distortion), and the range of 
component values is small. 

The gain of this stage at any frequen- 
cy is equal to the ratio of the feedback 
impedance between pins 6 and 7, and 
the impedance between pin 6 and the 
input to the stage. So when the tone 
controls are both set to their middle 
positions, the gain of the stage at all 
frequencies is unity. This also tends to 
be its gain at mid frequencies (i.e., 
around 1kHz). 

With the bass control VR3 set to max- 
imum boost, the gain of the stage at low 
frequencies can be calculated by consid- 
ering C5, C6 and C7 to be open circuit, 
and is equivalent to the maximum bass 
boost, given by the following formula: — 
maximum bass boost = (R8+VR3)/R7 

= 10 (20dB) 

Because of the symmetry of the feed- 
back circuit, the maximum bass cut is 
simply equal to the reciprocal of this 
value, which is 0.1 or -20dB. 

Conversely, with the treble control 
VR2 set to maximum boost, the gain of 
the stage at high frequencies is calculat- 
ed by considering C5, C6 and C7 to be 
short circuits — as their reactance will 
be very low. The bass and treble net- 
works are now in parallel, and the gain 


ICi-3 all LM833 


DUAL SUPPLIES USE Ji/i-2 
SINGLE SUPPLIES USE Ji/2-3 





Fig.1: The schematic for the preamp module when connected as a standard 
stereo preamp with volume, bass, treble and balance controls. It’s very flexible 
however, and can be wired in a variety of other configurations. : 


of the stage/maximum treble boost is 
given by the more complicated formula: 
maximum treble boost =(R4+3R) 
(VR2+R5)/R4/(VR2+R5+3R) 

which simplifies to = 8.3 (18dB) 
where R = R6= R7 = R8. 

As before, the circuit is symmetri- 
cal and so the maximum treble cut is 
0.12, or -18dB. 

One component of the feedback loop 
that has been ignored until now is 
capacitor C8. This capacitor contributes 
to the desired rolloff at supersonic fre- 
quencies, without affecting the tone 
control action significantly. It also 
ensures that the stage remains stable 
under all conditions. 

The signal input to this stage is cou- 
pled via capacitor C4, a DC blocking 
capacitor. The output coupling capacitor 
C9 is a bipolar type because the polarity 
of the voltage across it changes, depend- 
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ing on whether single or dual power 
supplies are used. : | 
Stage 3: This stage, using IC3a, acts 
as a buffer between the balance con- 
trol and the output load. : 
Balance control VR4 is simply a 
stereo volume control with the pot for 
the left channel connected in reverse. 
With the control centred, both pots give 
the same attenuation and so the two 
channels are balanced. With the control. 
fully anticlockwise, the left channel has 
maximum gain and the right channel is 
off and vice-versa for the fully clock- 
wise position. 
Resistor R9 connected across the top 
end of both balance pots serves to | 
decrease their attenuation and seems to 
enhance the ‘feel’ of the control. A more. 
common type of balance control uses a 
single pot wired across both channels 
with the sliding contact earthed. This 


Stereo Preamp 


method, while being simpler, can intro- 
duce more crosstalk due to the sliding 
contact not completely earthing the 
potentiometer track. 

The reason for the links connecting 
both ends of the left channel balance pot 
- 1s to make it possible to reverse it, and 
hence to use it as the ‘master’ volume 
control in mixer applications. In that 
configuration, the normal volume con- 
trol VR1 is disabled. 

Op-amp [C3 is given a small amount 
of gain, determined by the values of 
R11 and R12, to compensate for the 
attenuation of the balance control. 
Resistor R13 in series with the output 
prevents instability from occurring 
when highly capacitive loads are used, 
and resistor R14 across the output pro- 
vides a DC path around capacitor C13 
to discharge it. 


Power supply 


The preamp can be powered from 
either single or dual power supplies, 
selected by means of a single wire strap 
Ji. For dual supplies J1 must be con- 
nected between terminals 1-2 and for 
single supplies between 2-3. The pur- 
pose of this strap is to bias all the op- 
amp outputs at a voltage midway 
between the two supply rail voltages. 

For dual supplies, this bias is automat- 
ically provided by the OV from the sup- 
ply, so strap J1/1-2 connects the bias rail 
to OV. Single supplies however, do not 
have this half-rail potential available, so 
resistors R33 and R34 provide the bias. 
Also, with single supplies the Vee and 
OV rails are now connected together by 
J1/2-3, to make the negative rail the 
common ground. | 

Diodes D1 and D2 protect against 





Fig.2: How the module is wired in order to turn it into a four channel mixer. 


!C1a becomes an active mixer stage, with VR4 becoming the volume control. 


reversed polarity and capacitors C27- 
32 provide filtering. For dual supplies 
with voltages greater than +/-18V, PCB 
connections are available for inserting 
optional voltage regulators [C4 and 
IC5. These devices allow input volt- 
ages up to +/-40V to be used, and also 
offer the advantage of removing power 
supply noise. 

With single supplies there is no use 
for negative regulator IC5, which can be 
replaced by wire strap J5. Similarly 
there is no need for diode D2, which can 
also be replaced by a wire strap. 

When the regulators are used, volt- 
ages Vcc and Vee are determined by the 
values of resistors R29, R30 and R31, 
R32 respectively according to the fol- 
lowing formula: 

Vcc = 1.25 * (R29 + R30)/R29 
= 9V (with values supplied) 

For the regulators to function proper- 
ly, their input voltage must be at least 


2.5V greater than their output voltage. 
So, with the regulated voltages set to 
+/-9V the supply voltages must be at 
least +/-12V. 

If IC4 and ICS are not used, then 
straps J4 and JS must be inserted in 
their place, and resistors R29-32 can 
either be left in, or removed to reduce 
power consumption. 

As well as the three power input ter- 
minals +Vin/OV/-Vin, three power 
output terminals +Vout/OV/-Vout 
have been provided. These can be 
used to provide a regulated supply to 
other PCB’s (when [C4 and ICS are 
used), instead of installing regulators 
on each board. 


Creating a mixer 


Fig.2 shows how the module can be 
configured as a stereo mixer. This 
example shows four channels, but more 
can be added if needed. 





Fig.3 (left): How the module input stage is configured in order to provide a balanced microphone input. Note that VR1 is 
omitted. Fig.4 (right): For improved signal to noise ratio with microphones, the input stage can be configured to provide 
an active (negative feedback) volume control. 
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In this configuration the normal vol- 
ume control VR1 is removed, the non- 
inverting (+) input of IC1 is connected 
directly to ground by replacing R1 with 
a strap, and R2 is left out. The extra 
input now becomes a ‘virtual earth’, 
which means that signal currents from 
a number of sources can flow into it 
without the sources interfering with 
one another. 

The gain for each mixer input is given 
by the value of R3 (56k) divided by the 
value of the resistor in series with the 
input concerned (12k). With the values 
shown, the gain is 56k/12k, or 4.7. 
Potentiometer VR4 can be converted 
from a balance control to a master vol- 
ume control by moving strap J2 to posi- 
tion 2-3 and strap J3 to 1-2. Also if 
desired, the 25k linear pot normally 
used for VR4 can be replaced by the 50k 
log pot that was VR1. 


Balanced input 


Fig.3 shows how the extra input 
can be used to create a balanced micro- 
phone preamplifier. 

In this configuration the volume con- 
trol is again removed and replaced by a 
strap. Capacitor Cl is replaced by a 
A7uF electrolytic capacitor (the same as 
C2), R1 is replaced by 56k and R2 is 
replaced by 1M. Four external compo- 
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nents have to be added as shown, 
including a 2.5nF capacitor which can 
be made of a InF/MKT in parallel with 
a 1.5nF/MKT. 

This circuit can be called a subtract- 


ing amplifier, because it only amplifies 
the difference between the two input 
signals. It does this by amplifying the 
individual inputs with the same gain but 
180° out of phase. As well as the gain 


characteristics, it is important that both — 
inputs have the same impedance to 
ground, so that noise tends to be picked 
up identically at both inputs and is there- 
fore cancelled. 


Ignoring component tolerances, the 
circuit in Fig.3 is balanced except at fre- 
quencies below about 10Hz. Capacitors 
Cl and C2 cause an imbalance at very 
low frequencies which is minimised, but 
not cancelled, by making them the same 
value. In any case, the gain rolloff at low 
frequencies compensates for the imbal- 
ance. To optimise the balance at low fre- 
quencies, the two inputs can be tied 
together and connected to a noise source 
while trimming the two. series input 
resistors for minimum output. 

For optimum balance at high frequen- 
cies, the 2.5nF capacitor across the non- 
inverting input should be an MKT type 
and may have to be trimmed in value 
due to wide capacitance tolerances. 
Also, capacitor C3 could be replaced 
with a more stable polystyrene type. 


Active gain control 


When using the kit as an unbalanced 
microphone or phono preamplifier, 
there are two methods that can be used 
to achieve the necessary increase in 
gain. Firstly, resistor R2 can simply be 
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SSL DISCOVERY 





Use this overlay diagram as a guide if you are wiring up the module in its basic 
stereo preamp configuration, together with the photos on page 90. Note that the 
metal frames of the potentiometers are connected to signal ground. 
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DIGITAL INTERCOM 
SYSTEMS & AUDIO 
VISUAL EQUIPMENT 


e Correctional Centres 
e Police Stations 

e Hospitals 

e Schools 


e Hotels/Motels/Resorts 
e Lecture Theatres 

e Board Rooms 

e Video Conferencing 


4 MANUFACTURERS 4 DISTRIBUTORS 
4 SYSTEM ENGINEERS 


PHONE (07) 3844 1103 
FAX (07) 3844 1078 


JACQUES ELECTRONICS PTY LTD 
268 Montague Road 
West End Q 4101 


NEW KITS FOR 
EA PROJECTS 


FROM DICK SMITH ELECTRONICS: 


ESR-Low Ohms Meter (January 1996): The 
DSE kit is complete with case, pre-punched 
and silk screened front panel, and tinted per- 
spex filter. It includes pre-programmed micro, 
all specified components and test leads with 
clips. Cat. No. K-7404, it is priced at $59.50. 
PC-Driven EGO Analyser (Jan/Feb 1996): 
The DSE kit is complete with case, pre- 
punched and silk screened front panel, all 
specified components, cable/connectors for 
the printer port cable, and software on a 3.5” 
disk. Cat. No. K-4214, it is priced at $49.95. 


FROM JAYCAR ELECTRONICS: 


Dual 12V Battery Manager (Jan/Feb 1996): 
The Jaycar kit is complete with case, PCBs 
and all specified components. Cat. No. KA- 
1782, it is priced at $44.95. 

ESR-Low Ohms Meter (January 1996): The 
Jaycar kit is complete with case, silk 
screened front panel, pre-programmed micro 
and all specified components. and test leads 
with clips. Cat. No. KA-1783, it is Priced at 
$69.50. 

PC-Driven EGO Analyser (Jan/Feb 1996): 
The Jaycar kit is complete with case, silk 
screened front panel, all specified compo- 
nents and cable/connectors for the printer. 
port cable. Cat. No. KA-1781, it is priced at 
$37.95. 


NOTE: This information is published in good 
faith, as supplied by the firms concerned and as 
a service to readers. Electronics Australia can- 
not accept responsibility for errors or omissions. 














































Stereo Preamp 


TABLE 1: Wire links 


The function of the various wire links are 
described in the text, but the following table 
gives a summary: 

Link Insert 
Link 
J1I/1-2 
J1/2-3 
J2/1-2 
J3/2-3 
J2/2-3 
J3/1-2 
IC4 option not installed J4 

IC5 option not installed J5 
IC4 installed 

IC5 installed 


Omit 
Link 
J1/2-3 
Jt/1-2 


Function 

Dual power supplies 

Single power supplies 
Basic preamp (Fig. 1) 


Mixer (Fig.2) _ 





replaced by a smaller value, typically in 
the order of 100 ohms depending on the 
input signal level, and use VR1 to con- 
trol the signal level. Alternatively, the 
active gain control configuration shown 
in Fig.4 can be used. 

In this configuration VR1 is removed 
and replaced with a strap, and the full 
signal level from the source appears at 
the non-inverting (+) input of the 
opamp. An external series resistor and 
potentiometer are then connected in par- 
allel with R2 to control the gain of the 
opamp, rather than by attenuating the 
input signal level. This method typically 
results in a higher signal to noise ratio 
than with the passive volume control. 


Construction 


To mount the components on the 
PCB, start with the low profile compo- 
nents first and then work your way up to 
the taller components. 

To place the components, look at the 
overlay diagram which shows how the 
components and wire links actually 
appear on the PCB. Read the label of 
the component, e.g. C5, from the over- 
lay and then look up the description next 
to that label in the parts list. For exam- 
ple, CS is an MKT type capacitor and 
has the value 4.7nF, so it may be marked 
either 4.7nF, .0047uF, 4700pF or 472 
(i.e. 47x10*pF). 

Occasionally one of the supplied 
capacitors may be marked with a voltage 
rating greater than that shown in the 
parts list, which is acceptable as long as 
it fits on the PCB. If the voltage rating is 
Jess than that shown in the parts list, then 
advice should be sought unless the dis- 
crepancy is explained in the errata sec- 
tion at the end of the instructions. 

Begin construction by installing the 
resistors. Resistors have their values 
marked on them as a colour code, which 
is given in the parts list. The last band of 
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the colour code gives the tolerance 
value, and is the colour band furthest 
from the others. Resistors are non- 
polarised and can be mounted in either 
direction, but it is good practice to 
mount them with their colour codes all 
in the same direction so that it is easier 
to read the values later. Some of the 
resistors are labelled RO on the overlay. 
These are actually wire links built like 
resistors and have a single black band in 
the centre. They are used in place of 
wire links wherever possible because 
they are easier to insert and look neater. 

At this stage it is also probably a good 
idea to work out which wire links need 
to be inserted. Refer to Table 1 if you’re 
not sure which to install or leave out. 

The remaining components are 
installed as follows. 

Diodes: These have a band on them 
close to one end and must be mounted in 
the direction shown on the overlay. 

IC’s 1-3: These have an eight pin DIL 
(dual in-line) package, with a dot or 
notch at the end near pin 1. The overlay 
shows at which end the notch should be. 
The IC pins count anticlockwise from 
this notch or dot, looking at the top of 
the package. 

Ceramic and MKT capacitors: 
These two types of capacitors are 
non-polar, and can be mounted in 
either direction. 

Electrolytic capacitors: All of these 
except for C9 and C22 are polarised 
types which will have a negative (-) or 
(+) sign printed on them — normally the 


_(-) lead is marked. On the overlay the 


position of the positive lead is marked. 
C9 and C22 are bipolar and can be 
mounted in either direction. 

Finally, the PCB pins can be inserted 
for making connections to the PCB. 
They are normally inserted through the 
top of the PCB with the short end pass- 
ing through the PCB. 

With the assembly of the board com- 
plete, carefully check all of your sol- 
dering. Look especially for dry solder — 
joints, and solder bridges shorting 
tracks together. 


Connecting it up 


To connect sockets or switches to the 
inputs of the preamp, always use shield- 
ed cable if the connections are more than 
a few centimetres long. The output con- 
nections are not as sensitive to picking 
up noise, but should also be shielded. 

The power wiring does not have to be 
shielded, but should be kept away from 
the signal wiring. The OV power wiring 
should be run separately from the 
input/output ground wiring. ¢ 
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@ Easy read-out with 3200 count display and analog Se 
@ Auto and manual range selection 

@ DC/AC Volt to 600 V, Resistance to 30 MQ 

@ Auto-power-off, Data hold mode, Fast continuity beeper 











® Rugged construction with high-impact thermoplastic case t 
@ Standard pitch input jacks PANTEC 3210 $7 7 ad ex tax 


® Basic accuracy: +0.7% rdg + 2 dat (°145 inc tax) 








@ Auto/manual range selection 

+ @ True RMS, Vdc to 1000 V, Vac to 750 V, AC/DC current up to 10A 

@ Frequency counter up to 1 MHz, Capacitance measurements 

@ Adapter measurements, Resistance up to 40 MQ, Diode continuity test 

® Water resistant/fire retardant case, Auto-power-off 

®@ Data hold mode/relative mode, Min/max hold function, Memory store/recall 
@ Input impedance 10 MQ 





= —S——s#eg Basic accuracy: +0.1% rdg+2dot PANTEC 2820RMS $32 5 ex tax 
) Fe pn eR (9396 inc tax) 








- 3200 Count Economy 
65 Segment cured 4 


@ Auto/manual range selection 

® Vdc to 1000 V, Vac to 750 V 

@ Aac/dc to 10 A, Ohms to 30 MQ 
@ Auto-power-off 

® Water spray protected, dust proof IP 64 
@ Data hold and delay hold modes 

@ Basic accuracy : +0.5% rdg + 2dgt 


AC/DC TRMS 1000A C 


@ Large 4000 counts display and.analog bargraph 
@ Aac/dc to 700 A, True RMS for AC current/voltage 
@ AC Volt up to 750 V, DC Volt up to 1000 V 

@ Resistance to 40 MQ, Frequency to 4000 kHz 

®@ Data hold, Peak hold, Max hold functions 

@ Zero Adjustment / Relative Reading, Auto/manual ranging 










PANTEC 2710 








@ Clamp opening 46 mm $36 2 
@ AC Current Accuracy : 12% o +5 dgt PANTEC 6410RMS 596 « a 


Low Cost & unt TRMS DMM 
With 40 Segment Curved Bargraph 


@ Water spray protected and dustproof to IP 64 
@ Auto/manual range selection 
® True RMS, Vdc to 1000 V, Vac to 750 V, AC/DC current up to 10 A 


@ Resistance up to 30 MQ $ 

@ Auto-power-off, Diode/continuity test PANTEC 2720RMS 195 ex tax 
@ Data hold and delay hold modes ($237 inc tax) 
= @® Basic accuracy: +0.5% rdg + 2 dot : 


4000 Cou nt DMM w 
42 Segment Curved 


@ Auto/manual range selection, Auto-power-off 

®@ Vdc to 1000 V, Vac to 750 V, AC/DC current up to 10 A 
® Frequency counter up to 1 MHz, Capacitance & Adapter measurements 
@ Data hold mode/relative mode, Min/max hold function 
@ Memory store and recall functions $ ee 
@ Water resistant and fire retardent case  PANTEC 2810 

@ Basic accuracy : +0.4% rdg + 2dgt 


600 A Digital Clamp 


@ Easy read-out LCD display, Manual range 

@ Data Hold, Peak Hold 

@ AC current to 600 A, AC and DC Volt to 600 V 
@ Ohmmeter and continuity check 

@ Diode test 


















@ Clamp opening 32 mm . $ 
@ Aac accuracy : +1.5% rdg + 4 dot PANTEC 6220 140 ex tax 
@ Vdc accuracy :+1% rdg+1 dgt. ( 70 inc tax) 


Full range of accessories, probes, test leads, holsters, cary cases etc 
available. Many asl de DMMs available — call us with your requirements. 






OE 
129 atten a Beaconsfield. 3 
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Your Computer is Australia’s only computer magazine 
written for small business and home users. 


Our editorial is locally written and is slanted with a ‘hands 
on’ approach for those who believe in PCs as a tool to 
increase business efficiency and productivity. As it says 


on our cover we've been Helping PC users since 1981. 


To subscribe to Your Computer magazine phone 

TOLL FREE 1800 800 933 - Sydney residents phone 

(02) 353 9992 - and have your credit card details ready. 
Or send your name, address and phone number, with your 
payment of $55 for 12 issues (cheque, credit card details 
or money order ) to: Federal Publishing, Subscriptions 
Department, Reply Paid No. 3, PO Box 199, Alexandria, 
NSW 2015 (no stamp required) or fax (02) 353 0967. 
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Phone Order on 1-800 999 007. Jetservice 
Delivery - next day all capital cities and suburbs, 
please add 24 - 48 hours for country clients. 


Regards, Jack O’Donnell, Managing Director 


Signal Comparator Kit 


(See EA Aug ’93) If you have 
ever tried to fix a circuit with- 
out a circuit diagram you will 
know how frustrating it can 
be. If you have an operational 
unit this can ease the pain but 
still, difficulties can be 
incurred. This kit could help. 
It can compare two circuits 
point to point and will indi- 
cate any difference between 
them. 


~K 2563 Normally $39 
















EPROM Emulator Kit 


(See EA Dec 95) This EPROM emulator allows you to do 
away with EPROM’s whilst in the prototyping stage of 
product development. The emulator is connected to a 
spare parallel port on your computer and also the ‘target’ 
board. The EPROM file (that is normally downloaded into 
the EPROM), is then transferred into the emulator by copy- 
ing the file to the parallel port. This process saves repeti- 
tively “blowing” new EPROM’s with each modifica- 
tion to the program. Emulates 2764, 27128, 
27256 and 27512 EPROM’s. 


K9530 JUST $s 149 
Sub-Woofer Controller Kit 

















(09) 328 3487 






Digital Storage C.R.O. 
Adaptor Kit for P.C’s 


(See EA Jan ’93) 
This great kit 
enables a P.C. user 
to capture a wave- 
form and zoom in 


















to segments of ——— 
This Month Only S$ 2a & interest then save them to disc. The unit 


8 has 32K of storage memory and a sampling 

PC Based EPROM Progr ammer Kit rate of over 600K samples per second. Input 
level of up to 2.5 Volt. Full sampling rate 
| between 15K s/s to over 600K s/s. Input 


impedance of 1M ohm. 
K 2805 Normally $63 


This Month Only $55 
K 2812 PC 3.5" Disk Software to Suit $29.95 


(See EA Sept ’93) This is a great new kit for pro- 

_ gramming EPROM’s from 2716 to 27256. Compares 
_ favourably against commercial units 
__ costing $$$ more. This kit puts you in 
_ the driving seat for under $100. It is 


ee flexible enough to be able to program 
do published i in Silicon Chip Magazine. High levelinputs _ 12.5, 21 and 25V EPROMs/EEPROMs. 


enables simple parallel connection to either left or right stereo as 
speaker. Low level inputs allows connection to surround sound K 9525 $9 ZL 
subwoofer output or standard stereo signal. eg CD, VCR etc ‘ 

Other features of this excellent design includes: * Variable filter _K 9526 3.5" PC Software to Suit $19.95 
output frequency  Inbuilt compressor /limiter prevents over- 


drive clipping * Subsonic filter (below 15Hz) * Auto input signal SQW Mo of et Amp 


sensing and 24V power up facility for external sub power amplifi- 


er * “In Phase” and “Out of Phase” outputs enable bridge mode : 
output if desired. Very compact, only 200W x 160D x 70H mm. Module Kit 


Two versions available, PCB and components kit only (K Thi ale § ae 
OF complete with a case, power supply and PCB (K 5563). S great module features moderate 
_ power output at low harmonic distor- 


K 5562 Short Form Vemen (PCB & Parts Only) $4 So _ tion. Simple to build and compact in size this 
M 9120 12V AC Plugpack to Suit K 5562 $12.95 ___ unit makes a great replacement module for your 











(Gee SC Dec ’95) A very 











































Dec 95) 
Liven up 
your key 








_ music system with this 5 
band graphic equaliser. lt uses only a few 
low cost parts and paris and will vastly 





K 5563 Full Version (includes PCB, old Hi-Fi or buy two and make your own stereo amplifi- 2 improve the versatility of your sound sys- 
Components, Case & Power Supply) $99 er. Requires +50V DC supply. tem. Bands are centred at 63Hz, 250Hz. 
Power Output: .......... 50W into 82 Input Sensitivity:....1V RMS {kHz 4kHz and 16kHz with a +12dB 
Impedance Meter Kit Freq. Response: Secesen aay 25Hz-20kHz,+1dB 3 5 fi D ROS eres aun es 0.05% eleleiitreeit adiustabie level On each hand. 
K 5115 $5 4-os Requires +15V power supply not included. 


Measuring a transformer 


with a standard ohm -. : aLipoNes Ignition Killer Kit 


rate results because itis (filial AMMO (See SC Dec 95) .. Digital Announcement Recorder Kit 


There are many 





measuring with a DC sig- 














nal, not AC. This invalu- ways of theft pre- nes Ee Feb 95) cae 
able unit is fantastic for vention for your & q US ere cre f os svar 
checking transformers and speaker vehicle. Disabling Sos Se ee °C sao 
impedances. For those people ee eee (ie ignition is per- ae Suen igita 

ing i i ilt j h f the bet- 
dealing in PA equipment, the built Be o@upeseeuiess Naps one of the be Regis novenes ea 


in tone generator enables anentire Rw Sure Urileuli@@m ter methods, as it can totally 
PA system to be checked before the [iiapnamemthepabgiitia@ems immobilise the car. This 
amplifiers are connected. Uses one ignition killer will help pre- 


up for memory. Will 
ee record up to 8 different mes- “ 
sages, with a total time up to 1 
seconds. Each message can be individually triggered. Features chime 
function, an on-board 2 watt amplifier, negative or positive trigger, 


impedance and 


; reflected impedance i ; 
9 Volt battery. (Not supplied). eee eee $= vent your car from being stolen by producing 


Three ranges enable accurate mea- OcMugeaeeulee-geme erratic behaviour in the ignition system. The thief 
surement of 2 - 20,000 ohms. more. will suspect a problem with the car and leave it. 


: i es once only or recycling announcement function etc. 
Accuracy mid range zQQ +5%. K 4380 $s 4 &S -95 









K 2550 Kit Version Ss9 K 9580 S$ 1 Oo pS | 


K 2551 Fully Built & Tested fon $ 14 5 SB Auyilia ry R att ery NV an 9 g ar y 
High Efficiency Fluro Inverter Kit (See EA Jan ’96) Ideal for four wheel drives, trucks or any lead NEW 


acid battery application. This is a 'smart' manager for an auxiliary lead acid 12V patter: 
(See SC Nov 93) Ideal for camping, fixing cars etc. This circuit ae dave a standard 40 Watt Charges the auxiliary cell after the main cell has been 


fluro tube from a 12 volt source. Being a fluro light, it draws less current than an incandescent [vsaeteeletemOlanaicrlictomerolgiece)|ctemotlacctalmoiar-trcllalen (el 
globe. Features flicker free starting /running, reverse polarity protection and faulty tube protec- Bizeveerpalletatceetare mill metlac-lalmerar-Wcellatem i alciami a tcigaalarel 
tion. Globe and housing not included. Requires 11 to 14V DC power source. Suitable for 18, 20 voltage rises above 11V. Also. this unit isolates the auxil- 


36 and 40W globes. Low EMF ,... ‘ Fetava ovclitcla'micelaamlalcmel(creieg(orclmc\VAci(clgamia(oiamtalom (6 ali tiola 
radiation. S Off. 


kon BED: = : x c= ae : Ka3300 PAQ-?> 


sere mciclc me) PERTH (09) 328 1599 
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Famous Labtech 
Aaa Hovicc al seat go 2 20MHz Dual Trace 


power requirements from a heavy | = : eee ee : g 
duty 12 or 24V battery. Using the : O ill eS ja | Fl F: 
latest Mosfet output stage and s¢ oscope © es: 8 | ; 
toroidal transformer the inverters 2 This model is a dual trace, 20MHz er ts I 
are both efficient and will deliver om oscilloscope with a high brightness CRT. The | 


high surge currents. The Powerhouse vertical amplifiers have high sensitivity of 


es Deidara rel Oily ot uee 5mV/div and a frequency characteristic 
operation but for ease of construction. The kits comes to you ina fully response with a smooth roll off exceeding , ae 


drilled, pre punched chassis complete with silk screened front panel. Assembly of the kit is 20MHz. The TV sync. signal operator circuit is pone 
simplified as the majority of components mount on a single PCB. Thus virtually eliminat- ed to ensure stable observation of video signals. ie ; g" 
ing all external terminations. Suitable for use in camping, boating, fishing, mining, farming, Triggering is obtained by sampling the AC power wave- Australia including many 100's in 


; iversities, Research 
FeO Semen Cie form, external waveform or internally generated trigger. Uriversifes ee 


i ircui Establish ts and Indust 
Now with Improved Circuitry! AUR UMAR 6 0156 Normally $729 ea 
K 6776 12V Input, 600W Kit Version $535 24V Car/Boat/Truck Battery! 


K 6778 24V Input, 600W Kit Version i ; : 
Ideal for Camping, Boating, Farming etc. This Month Only 


K 6796 1200W Kit Version 
$799 PCB Spacers Q 0175 Cro Probes to Suit $39 Each 


Now With Component Test Function! 
Now Over 2000 in service throughout 


K 6798 1200W Kit Version 
At Last - An Accurate S We are massively over-stocked 


ipo 4, os : Fas , 
Digital LCR Meter # wpacerssinconet because they EOlypropylene Speakers = JR@gesana™ 
have an odd UNC4/40 Altronics for Fu]] 


thread, Although perfectly ® These fantastic speakers are ideal replace- Specifica fea 
inductance and capacitance ranges fine wAthithicomect bolt.we ment speakers or for your own speaker Sa ré) rs 
/ Sd 


have been relatively mediocre in are unable to sell them sepa- design. The lightweight plastic cones 
their performance. This new model rately. So out they go || offer levels of performance above that of 25 o. 
will measure inductance, capaci- Bt HeVeLID be conventional cardboard cones. The cone is 
tance and AC resistance with great | repeated more rigid and does not “break-up” (flex) as much 
accuracy! Ideally suited for speak- prices. Allare as its counterparts. 
er crossover design and trans- quality heavy ' Watts Watts This 
former/ coil manufacture. duty nickel plated brass. RMS Max Normally Month 
Supplied complete with two sets of All are supplied in packs of 100 ©3055 6.5" Woofer/Midrange 30W SOW: ? <2 "$29:95 $22.50 
leads and inbuilt sockets for direct . spacers with 200 6mm bolts. C3060 8" Woofer 60W 100W $59.95 $44.95 
measurement of inductors, capaci- $7 C 3065 10" Woofer 60W 100W $79.95 $59.95 
tors or resistors. Includes integral bench stand. HX1391 10mm Spacer C3070 12" Woofer 100W 150W $99.00 $73.95 
Resistance Ranges: 20, 200, 2k, 20k, 200k, 2M, 20M —_X1394 15mm Spacer $10 C3075 15" Woofer 1200W = 200W — $139.95 $104.95 
Capacitance Ranges: ...200pF, 2nF, 20nF, $1 5 

200nF, 2uF, 20uF, 200uF HX1397 25mm Spacer 


Inductance Ranges: 2mH, 20mH, 200mH, 2H, 20H, 200H Oe onl High Performance ) Way 


Accuracy: ... Better than 5% 


In the past multimeters including 





Q 1010 Normally $199, Now Only $s 14 49 | Ve 0 Flush Mount Ceiling Speaker 


True RMS Digital Multimeter cess System dea 


iW A 2 2 _ | Surround Sound or Hi-Fi 
WI re SS Designed to be installed into Extension 
; : : ceilings or walls, this slim pro- Speakers! a 


Z | | 
Supplied with high tterr, 7232 , eee hhh file attractive speaker system/ grill 
quality hard carry Coz, S > So i ee oo assembly will compliment any sound system. 
case and silicon test | : : _ a Installation is simplified by use of mounting frame 
leads. This 3.75 digit (which could be installed during construction) which the sealk 
4000 count digital multime- assembly attaches to. Full mounting kit supplied, including fixing 
ter would have to be one of the screws. Employs a 165mm (6.5") latex covered driver and a high effi- 


best meters we have seen. Features include wens : | “Te ciency polymylar tweeter coupled with a high quality crossover. The grill and exposed 
menu driven functions (no complicated instruc- See eee surround can be painted to match existing decor. 


tions to remember), large backlit display, timer Specifications: ° Impedance: 8 Ohm ¢ Power 

function, 20 amp current scale and many more. | Input: 30W RMS Frequency Response: 50Hz - 

Other Features: ¢ RS-232 Mode e True RMS mode So S ee 20kHz © Colour: Ivory White ¢ Dimensions: 

¢ Large display includes main and sub displays i a = EP Piaie ~306L x 220W x 86H mm 

ita ox<tce]e-10) ai am LOM Mroler-li(olaman=1an(e)avacaee) Ce) 6) SS ee ee : 

watch/pre-settable count down timer * Minimum, 2 - = ae C 0884 Normally $250 Per Pair, 

maximum, average and relative modes ¢ Decibel of : S ‘ 

measurement e Capacitance and inductance mea- | i =. iv Tone Month Only 1 99 Pena 

surement ¢ Temperature mode (°C and °F) ¢ Pulse = fe These Timers Are Made by fneSame 
Je ]at<\ine{=1 alo ¢-1(o) ance) mu (ele|(em=lalemr-l0lelle)(-m(-t\l ale M106 : Manufacturer as Those Sold by Major 
¢ Continuity and diode test * Logic test * Auto Hardware Stores & Supermarkets! 
power “off? and “keep on” mode « 20A current st cag 
range * Warning buzzer sounds when leads are 

alexe) ac =Xe1\Vam lalsi=1a(=lo Mi |amial=w-40).me1e|ac-1a) a gacole(= 

e Back lit display « Data hold and run mode ¢ Low 

battery indication ¢e Overload protection ¢ Safety 

design in compliance with UL 1244 and VDE0411 

Specifications & Ranges Available: 

DC Volt: os eicicne 400mV, 4V, 40V, 400V, 1000V 


AC Volts) ers oe 4V, 40V, 400V, 750V : This Month 
DG: Current? S203 400yA, 400mA, 20A 


AG Current: 2 400pA, 400mA, 20A : _ Save 30% 
Frequency: ......... 10kHz, 100kHz, 1MHz, 10MHz : 

Resistance:400Q, 4kQ, 40kQ, 400kQ, 4MQ, 40MQ 

Capacitance: sr ee ee ee ee 100u" 

IndUCtAaNCGe: aie ae ee 100H 

Temperature: -17° - 1093° C (0° - 2000° F) 

Display: 228 Sey some [6 ]iem-10) 010 )exe)0| a) a1 a 7B) 


Q 1098 S299 


Q 1092 K Type Temperature Probe to Suit $22.00 
ae 1093 Protective Bante Holster to ee oe 50 














14,400bps Internal Fax/Modem 
with Internet Access Software 


Connect to the information super-highway on the Internet 
and explore the x ; 5 ee 

world! 

Using the latest 

in digital signal 

processing, this 

internal 

fax / modem will 

give you years of 

service. Supplied 

with WinFax Lite 


for Windows, sae 
DES Sei nie Turn Your PC | 
into a Fax! 


Protec; 
ae €4? from ther 
"400 hundred. $85 os 
“OMmparable systen 


Multi-Function Remote Car 
Alarm sss > 1OOS 


This amazing model features just about everything you 

could imagine. Multi-function key ring remote control will arm 

and disarm alarm (and activate central locking if fitted), panic and even 

open the boot (if actuator fitted). Other features include starter inhibitor, 

valet mode, central locking interface, flashes car indicators when tripped, 

auto reset, user programmable options plus much more. Also includes 

two spare electric outputs which are operated by the key ring remote 

control, these can be used to chirp the horn, turn on the car headlights or 

a myriad of other functions! Can be configured to automatically re-arm 

if a door is not opened within 22 seconds after disarming (avoids acci- 

dental disarming). Full battery backup siren includes built-in batteries, 

charging circuit, siren and key on/off switch. 

Features: ¢ Supplied complete with two miniature remote controls © Remote arming 

and disarming * Super Loud 127dB siren ¢ Remote panic function ¢ Full battery backup and tamper proof siren ¢ Child 
proofing and anti intrusion alert while driving ¢ User selectable exit delay and automatic re-arming ¢ User selectable 
arming / disarming chirp ¢ User selectable auto arming ¢ Starter disable * Valet mode can be activated by remote or 
glove box switch ¢ Automatic shunt of any defective entry zone ¢ Turns on interior lights for 20 seconds when alarm is 
disarmed ¢ Alarm memory indicates which zone (1-3) triggered ¢ 60 second siren with auto reset * Two colour LED sta- 
tus indicator ¢ Can be interfaced with central locking (where fitted) ¢ 3 extra channels on remote to control other vehicle 
features such as boot release, etc. 


OH 


as! 


Lite for DOS, 
this software 
will let you send/ receive faxe 
direct from your PC. Features 
5 year warranty. Austel 
approved. 

* Service charges apply. 


p 1650 > TF 99 


{deal for the 
S 5495 Alarm 
Opposite 


: Strobe & Siren Free with Each 
Alarm System Purchase! 


ALTRONICS SURVEILLANCE 
ALARM SYSTEM 
FITTED HERE 


Heavy Service: All orders of 10kgs 
or more must travel Express 

Road—Please allow up to 7 days 
see Master 7) VISA |... delivery. $12.00 to 10kgs. $15.00 


Standard Delivery & Packing Charge: $4.00 to 500gms, $5.50 500gms-1 kg, over 10kgs. Insurance: As with 
$8.00 1kg-5kg. Where possible we process your order the day received and virtually every other Australian 


: i supplier, we send goods at consignee's risk. Should you require insurance cover against loss 
; oan hove ee Allow approx 9 days from day you post order to or damage please add $1.00 per $100 of order value (minimum charge $1). When phone 
a when you receive goods. 


ordering please request “Insurance”. Altronics Resellers: Chances are there is an Altronics 
Overnight Jetservice: Up to 3kg is $9.50, 3kg to 5kg is $18.00—We will process 


Reseller right near you—check this list or phone us for details of the nearest dealer. Blue 
your order the day received (if placed before 2.00PM WST) and despatched for Ribbon Dealers are highlighted with a @. These dealers generally carry a comprehensive 
livery the next day. Country areas please allow an additional 24-48 hours. 


range of Altronic products and kits or will order any required item for you. 
BWA -COUNTRY COUNTRY 


3 ALBANY BP Electronics @ BALLARAT 
Micro Electronics BENDIGO 
Micro Electronics MILDURA Truscott Electronics @ 


Marks Music SHEPPARTON ~~ Andrew Guyatt Elect. 
Esperance Comm. OLD -CITY - 
Golden Mile Electronics Delsound PL® 


Ivan Tomek Electronics B:CO: 
TV Joe’s B.A.S. Audiotronics 
David Hall Elect.@ 


We weicome ... 


bankcard 


Ballarat Electronics 
Sumner Electronics 


(053) 311947 
(054) 431977 
(050) 238138 
(058) 219497 


(098) 412681 
(098) 412077 
(097) 216222 
(097) 523522 
(090) 713344 
(090) 215212 
(091) 732531 
(09) 5271806 


089) 723030 
2126212 
2125505 
3770512 
3743346 
3496340 
3471188 
2617088 
3322299 


NT 
ALICE SPRINGS Farmer Electronics 589) 522388 


KATHERINE Logicware 

SA - CITY 

Aztronics @ 

Force Electronics @ 
BRIGHTON Force Electronics @ 
COL. LIGHT GDNS Force Electronics @ 
ENFIELD Aztronics @ 
FINDON Force Electronics @ 
HOLDEN HILL Force Electronics @ 
KENSINGTON PK Force Electronics @ 
LONSDALE Force Electronics @ 3260901 
SALISBURY Force Electronics @ 2830755 
NSW - 


BUNBURY 
BUSSELTON 
ESPERANCE 
KALGOORLIE 
PORT HEDLAND 
ROCKINGHAM 

a VIC -CITy 


(07) 38396155 
(07) 32541153 
(07) 38447566 
(07) 38082777 


NEWSTEAD 
WEST END 
WOODRIDGE 
COUNTRY 


All Electronic Comp. (03) 96623506 


CHELTENHAM 


4] CLAYTON 
a CROYDON 


H FOOTSCRAY 


TECS @ 

Talking Electronics 
TECS @ 

Truscott Electronics @ 
G.B. Telespares 
Preston Electronics @ 


(03) 96706474 
(03) 95842386 
(03) 95629501 
(03) 97233860 
(03) 93266035 


03) 94840191 | 


GLADSTONE Gladstone Elect. Services 
MAROOCHYDORE Mals Electronics @ 
TOWNSVILLE Super Solex @ 

TAS 


HOBART G.H.E. Electronics @ 


003) 316533 _— 





(079) 724459 
(074) 436119 
(077) 724466 


(002) 342233 


David Reid Elect. @ (02) 2671385 
Chantronics 02) 6097218 
COUNTRY 


COFFS HARBOUR Coffs Habour Elect. 066) 525684 
NEWCASTLE Novocastrian Elect.Supplies (049) 621358 
WARNERS BAY _Vilec Distributors 049) 566792 
WOLLONGONG Newtek Electronics @ 042) 271620 
Vimcom Electronics 042) 284400 


SMITHFIELD 





SHORTWAVE 
LISTENING 








with Arthur Cushen, MBE 





Indonesia Radio’s checkered history 


Indonesia, with its population of 200 mil- 
lion, has many hundreds of radio stations. But 
when we look back at the history of broad- 
casting, we find that it was originally a Dutch 
colony, and the Dutch were the pioneers of 
radio in what was then the Dutch East Indies. 

A company known as NIROM: Netherland 
Indies Broadcasting Company Ltd, was 
founded in the late 1930’s and operated sev- 
eral stations in Batavia, Bandoeng and 
Surabaya. However the true pioneers were 
perhaps the various wireless societies set up 
by radio amateurs to broadcast to the local 
population. These were heard up to the 
Japanese occupation in 1942. 

By June 1942, the Japanese had overrun 
the former Dutch East Indies and taken con- 
trol of radio services. We then began to hear 
new voices on the band. Later Radio Batavia 
started to use the higher frequency bands 
and commenced broadcasts in English — 
full of propaganda with the Japanese war 
news, lists of prisoners of war and civilian 
internees. They also had a special lunchtime 
broadcast to Australia and New Zealand 
from Batavia, using 18,135kHz for this trans- 
mission at 0130GMT. 

By 1946 two broadcasting systems were 
in Operation: Radio Batavia, operated by 
the Dutch in Batavia and the Voice of Free 
Indonesia in Jogjakarta under the control 
of the emerging Indonesian Government. 
The latter was the founding of Radio 
Republik Indonesia. 


The conflict dragged on, as a transfer of 
power from the Dutch to a new Indonesian 
Government was in discussion in 1947 and 
this took place in 1949 under Sukarno. In 
1966, further radio activity was noted, with 
a student radio on the air and Radio Andir 
was heard. 

According to a Radio Nederland pro- 
gramme looking at radio in Indonesia, there 
are now 647 private broadcasting stations as 
well as the network of the Radio Republik 
Indonesian RRI stations spread throughout 
Indonesia. All stations relay the news on the 
hour from Jakarta, and this is familiar to short- 
wave listeners for the preceding ‘Song of the 
Coconut Island’ before the news. 

Reception of the Indonesian External 
Service with its high powered transmitters is 
noted with sign-on at 2300UTC on 9525 and 
9680kHz and these frequencies are still in use 
at 1100UTC. Many RRI stations can also be 
received on the lower frequency bands with 
Tanjung, Karanga on 3395kHz and Jakarta on 
4777kHz being well received around 
1300UTC. 


Media Network Milestone 


This month Radio Nederland’s Media 
Network programme will celebrate 30 years 
of my contribution to it — which when | first 
broadcast in January 1966, was called DX 
Jukebox. In those days it was a programme of 
some shortwave listener news and the hits of 
the moment, and was compered by Harry 


Van Gelder. The programme started in 1959 
and it was designed to also help people 
build receivers and give more technical 
information, realising the difficulties of 
shortwave listeners worldwide in obtaining 
that type of information. 

In 1966 in the broadcast on the first 
Thursday of the month, my contribution was 
carried. At that time, there were three other 
correspondents coming from South Africa, 
Holland and Sweden. In those days my 
broadcasts were recorded at Radio New 
Zealand studios in Invercargill, along with my 
programme for our own shortwave service 
which started in 1960. The two programmes 
were put together at the one sitting, using, of 
course, a braille script. 

The Radio Nederland programme was 
recorded two weeks in advance as it was air- 
mailed to the Hilversum studios, then put 
together and broadcast. In 1968, when the 
relay station in Bonaire was opened it was 
recorded a month in advance so that the 
material could be sent to Hilversum, the pro- 
gramme put together and airmailed down to 
the transmitter at Bonaire. 

Harry Van Gelder carried the session into 
the 1970's and following his retirement there 
were several other comperes. Jonathan Marks 
joined the staff of Radio Nederland in 1980 
and later the programme was re-titled Media 
Network, and in recent years, it has been 
voted the most popular communications pro- 
gramme on shortwave. Radio Nederland then 
pioneered the use of the telephone for 
reports and for the past few years, my contri- 
bution has been telephoned on a Tuesday 
morning to Hilversum for broadcast on a 
Thursday evening. 

Media Network has now evolved into a - 
communication type feature and there are 
only two overseas correspondents with regu- 
lar input, Victor Goonetilleke and myself. The 
two sessions for reception in the South Pacific 
are at 0752UTC on 9720 and 11,895kHz; 
and 0952 and 7260, 9720 and 9810kHz. + 


AROUND THE WORLD 


ad 


BANGLADESH: Radio Bangladesh signs on in English at 1229UTC, with 
news broadcast at 1230 on 7185kHz. 

BULGARIA: Sofia has been well received in English at 0500 - O600UTC 
on 7480kHz and 9700. Both frequencies have been heard in the South 
Pacific. 

GERMANY: Deutsche Welle transmits in English to Oceania at 0900 - 
0950 on 6160kHz, 7380, 11,715, 17,780, 17,820 and 21,680kHz; 2100 
- 2150 on 6185kHz, 9670, 9765 and 11,785kHz. 

NETHERLANDS: Radio Netherland has English to the Pacific at 0730 - 
0825 on 9720kHz and 11,895kHz; 0830 - 0925 on 9720kHz and 
13,700kHz; 0930 - 1025 on 9720kHz, 7250 and 9810kHz; and 1030 - 
1125 on 7250kHz and 9810kHz. The broadcasts on 9720kHz and 
11,895kHz originate from Bonaire. All other transmissions are from the 
Commonwealth of Independent States. 

Radio Netherland is using a transmitter in Russia for a broadcast in 
English noted at 1830 to 2030, on 4945kHz. Reception has been very 
good during this period and the transmission is beamed to Central and 
South Africa. 

PALAU: KHBN, The Voice of Hope, 9965kHz after testing has been 
heard with an extended schedule, and English at 0730, Chinese at 0800 


and still operating at 1800UTC. The station has two other frequencies, 
9730kHz and 9985kHz, listed for use by new transmitters. 
PHILIPPINES: FEBC, Manila has been heard on 11,635kHz opening at 
0930 with news and feature programmes at O940UTC. The address for 
reception reports is PO Box 1, Valenzuela 0560, Metro Manila, 
Philippines. 

SAIPAN: KHBI, Christian Science to the South Pacific broadcasts from 
0800 - 1000 on 13,615kHz; 1000 - 1100 on 13,625; 1100 - 1200 on 
9425; 1200 - 1300 on 13,625; 1800 - 1900 on 9355; 2100 - 2200 on 
13,840; and 2300 - 2400 on 13,625kHz. ; 

SWEDEN: Stockholm broadcasts in English to Australia 1230 - 1300 on 
9835kHz, 13,740 and 15,240kHz. Also heard 0130 - 0200 on 7120kHz 
to this area. 


TURKEY: The Voice of Turkey has English broadcasts 0400 - 0500 on 


7190kHz, 9560 and 9685kHz. The station uses five new 500kW trans- 
mitters for the Voice of Turkey broadcasts. 
USA: WGTG, PO Box 1131, Copperhill, Tenn, 37517, USA heard on 


- 9475 at OAN0UTC with English and Spanish announcements. Signals are 


still heard at 0500 but at 0600 the station is blocked by HCJB. This is a 
new 50kW gospel station. 





This item was contributed by Arthur Cushen, 212 Earn Street, Invercargill, New Zealand who would be pleased to supply additional information on medium and short- 
wave listening. All times are quoted in UTC (GMT) which is 11 hours behind Australian Eastern Daylight Time and 13 hours behind New Zealand Daylight Time. + 
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by PETER PHILLIPS 


Windows 95, new lifeforms and ‘synchros.... 


I'm devoting the column this month to two unrelated topics: computers and synchros. We haven't 
described synchros here at all before, and we’ve never devoted much of the column to comput- 
ers and the problems people have with them. So | trust you'll find both topics interesting, even if 
you are not ‘into’ either. Incidentally, I'm out of What?? questions again. Can anyone help please? 


You might not have seen a recent and 
rather remarkable SBS program in a 
series called the ‘Seven Wonders of the 
World’, which featured a man who was 
(I think) the director of a US company 
involved in the development of artificial 
thought. He talked about his work, about 
computers and the future, and threw in 
some quite profound beliefs. 

Perhaps the most profound was his 
view that man and computer were des- 
tined to combine into a new, much 
higher order being — which would 
place today’s man at about the relation- 
ship monkeys presently are to us. This 
new being, according to the program, 
would be God. 

The segment featuring this man lasted 
about 10 minutes, and he went on to say 
that future computers and the supporting 
technology would be so sophisticated 
that no one person would be able to 
understand it. He further suggested that 
eventually parts of future computing 
systems (the computer itself perhaps) 
would be just a black box that no one 
would need to understand, like knowing 
why two plus two equals four. 

It’s hard to dismiss these opinions 
when you consider that computers are 
evolving at an ever increasing-rate and, 
unlike any previous technology, com- 
puters help in their own evolution. 
Furthermore, in the last few years we 
have seen millions of computers join 
together all over the world through a 
communications system (the Internet 
and so on) that is expanding as fast as 
the need arises. It only takes the right 
software to make these computers inter- 
act, perhaps like a large electronic brain. 

Now consider the way computers 
have developed. Babbage is generally 
accredited with inventing the concept of 
the computer in 1831, and Boole in 1854 
pioneered a new way of thinking, called 
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digital logic. In the late 1940s the first 
generation of electronic computers 
appeared, followed some 10 years later 
by second generation, all solid state 


computers. Third generation computers . 


were developed in the ‘60s, but until the 
‘70s these computers were mainly the 
tools of large industry and government, 
because of their expense. 

Then came the microprocessor during 
the ‘70s, followed by 8-bit personal 





computers towards the end of the *70Os. 
In other words, it took from 1831 to the 
late 1970s to get computers into our 
homes. Now ponder the developments 
that have occurred with computers since 
say 1980 to 1996, a period of 16 years. 
Even if the rate of change of comput- 
er development stays constant, where 
will computers have taken us in another 
16 years? But given that the rate of 
change of computer development is 
itself increasing, then it seems we can 
look forward to huge technological 
improvements in half this time. So by 
2020 or so, who knows where we will 
be. Perhaps the predicted computer- 
human creation will be a reality, with 
consequences we can only wonder at... 
I'll leave you to think over that one, 
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and in keeping with our computer theme 
for this month, we’ll move to a discus- 
sion about the most publicised software 
ever written. 


Windows 95 


As an electronics magazine, we would 
be remiss if’ we failed to keep you 
abreast of the major happenings in the 
computer world. One of the more recent 
happenings is Windows 95, described 
by some as Microsoft’s answer to the 
graphical interface of the Apple 
MacIntosh. 

The story I’m going to relate about 
Windows 95 is not a reassuring one, 
but one that does have a happy ending. 
I’m describing it because it might give 
you some answers if you have prob- 
lems installing Windows 95. It goes 
like this... 

Last August, I described a computer 
crash I experienced at the time. 
Although traumatic, I learnt a lesson 
from the experience, including how 
important my computer is to me, and the 
need for backups. So when I decided to 
install Windows 95, I had tape backups 
of everything, and I’d even installed 
another hard disk, especially for the new 
program. This disk had no other soft- 
ware on it, and offered ‘virgin territory’ 
for Win 95. ; 

Because of conflicting reports, I opted 
for a dual system, with Windows 3.1 on 
my old drive and the new system on the 
new drive. I installed from a CD ROM, 
choosing a custom installation and 
responding to the various questions dur- 


ing the installation. And after about 20 


minutes, there it was — Windows 95. I 
was pleased that the installation had 
gone thus far with no problems, so I 
spent the next half an hour looking 
around the all-new graphical interface, 
that somehow reminded me of how my 


Apple IIGS (remember the 
IIGS?) looked in 1986. 

I was soon to discover, how- 
ever, that all was not as it 
should be. According to oth- 
ers, the program should have 
read my old WIN.INI file dur- 
ing installation and set itself 
up to run at least some of my 
existing Windows-based pro- 
grams. I fiddled about for a 
while, finally concluding that 
I would need to re-install my 
programs to make them run under Win 
95. 

As this month’s deadline was fast 
approaching, I decided to leave 
Windows 95 alone, and return to 
Windows 3.1. I then found to my horror 
that although Windows 3.1 ran — albeit 
very slowly — very few of my programs 
would now run under it, giving the mes- 
Sage ‘not enough memory’. I won’t go 
into all the details; suffice it to say that 
my computer was now dysfunctional in 
a big way! 

The first and most obvious thing was 
to use the ‘uninstall’ facility of 
Windows 95. Unfortunately, for some 
reason it had not made the necessary 
files to allow this, despite having made 
(at my request) a boot disk. I’m sure 
nothing I had done had prevented it 
making the required uninstall files. 

I then tried finding what Windows 95 
had done to my system. It seems the 
program is very intrusive, and gets into 
almost everything, even DOS. A few 
phone calls to other users confirmed 
that the simplest way out of the mess 
_ was to restore my hard disk from the 
tape backups. 

So, after several more hours of 
restoring from tape, I felt confident all 
would be well. But no! In fact, things 
were now worse than before, as 
Windows 3.1 would not even boot. 
Instead the computer would hang, 
halfway during loading. 

As you can imagine, I couldn’t 
understand why my system wasn’t 
working. I had even refor- 
matted my drive to get rid 
of any possible remainders 
of Windows 95. It threw 
into doubt the whole princi- 
ple of making backups. 

I'll spare you my feelings 
and instead give you the 
happy ending, which came 
from Robert Priestly, a regu- 
lar contributor to the maga- 
zine. Robert has had a lot of 
experience getting people 
out of trouble following a 
Windows 95 installation, 





and believes the best way is to start with 
a totally new computer system. 

All I had to do was boot from a flop- 
py, go to the C: prompt, and enter the 
command fdisk<space>/MBR (rewrite 
the master boot record). I had to do this 
twice and thereafter all was well. It 
seems the master boot record on my C 
drive had been altered (I have to assume 
by Windows 95), and this was stopping 
everything from working. 

It’s possible you’ve never heard of 
this DOS command, or even used it. But 
there it is, and one worth knowing. 
Incidentally, Robert and all the other 
people I spoke to agree that Windows 95 
is excellent, but I guess it will be some 
time before I try it again. 


And OS/2... 


While we’re on the subject of GUIs 
and computers, here’s a letter from a 
reader who read my comments on the 
IBM Aptiva in November. 

I read with interest about your adven- 
ture with the IBM Aptiva. A couple of 
years ago a friend and I decided (inde- 
pendently) to try out OS/2 — he got the 
full system and I chose OS/2 for 
Windows (claimed at the time to run 
Windows better than Windows itself). 

Mine never did get installed, as it con- 
tinually gave up at I think disk 5, out of 
a total of 20 3.5” disks. Although I could 
have had the disks replaced, I decided 
not to continue with the idea. So I was 
faced with removing what had been 
installed. That was when my troubles 
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started, as some of the files 
were hidden and when found, 
refused to allow the attributes 
to be changed to delete them. 
And while they were there, all 
I could get was the maddening 
OS/2 logo. 

My friend meanwhile com- 
pleted his installation, but 
decided that OS/2 was not his 
cup of tea, and had similar 
experiences trying to remove 
the last of the files. 

In the end we both had to re-partition 
and re-format our hard disks, and in my — 
case I’m sure OS/2 had written to the 
scratch area of the CMOS BIOS to pre- 
empt some of the services to itself. I 
removed the on-board battery briefly, — 
and then had to re-enter all the usual 
BIOS information. Finally I had to re- 
install ALL my programs from scratch. 

Incidentally, you describe the Aptiva 
as ‘incompatible’. Can an IBM comput- 
er be other than compatible? I’m sure 
IBM would hold the view that.since they 
engineered the original PC architecture, 
AND wrote the -original code for the 
CMOS BIOS, they have a right to con- © 
sider all ‘clones’ as interlopers, and 
completely incompatible with the IBM 
ethic. (Even if they use a BIOS licensed 
by IBM!) 

Perhaps we should all say a prayer 
of thanks for Bill Gates? And hooray 
for Windows! (Bob Abel, 
Condobolin, NSW) 

I know the feeling about having to 
start all over again, Bob; and I’m sure 
there’s quite a few readers empathical- 
ly nodding. You’re right about it being 
unfair to call the IBM Aptiva incom- 
patible, but it’s certainly different 
from the so-called IBM compatibles. 
But as it happens there’s more to say 
about this unfortunate computer, 
although it’s probably nothing to do 
with it being an Aptiva. 


Disk drive problem 


Not long after I wrote about the 
Aptiva, its owner acciden- 
tally introduced a virus into 
it — called EXEBUG, I 

- think. This virus could not 
be removed by the McAfee 
software recommended by 
the IBM help desk, so my 
friend decided to ask a com- 
puter-literate work col- 
league to help. This person 
was familiar with OS/2 and 
he was able to painlessly 
remove the virus, and OS/2 
with it. 

But later another problem 
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for the great BBS you have set 


_me a with solution. 


puters, and also repair many 
for other people. This is the 
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emerged. For unknown reasons, the sin- 
gle 3.5” floppy drive in the Aptiva now 
won’t read the directory of anything 
other than the first disk it reads after 
power-up. That is, replacing the first 
disk with another gives a display of the 
same directory as the first. Trying to 
install software that comes on more than 
one disk is therefore impossible. 

The solution? Who knows! At the 
time of writing, it seems all that can be 


- done is to restore the Aptiva back to how 


it was shipped, so the IBM help desk can 
figure it out. This means my friend will 
get OS/2 back again, along with losing 
everything he has installed. Is it the 
remains of the virus, the complexity of 
OS/2 and the Aptiva causing the prob- 
lem, or the well known gremlin? I'll 
keep you posted. 


GPO problem 


The next letter is computer 
related in a rather strange way. 
I'll let you read the letter first, 
then I’ll make a few comments. 

First, congratulations to EA 


up. You may be interested in a 
strange problem I am having, 
and maybe a reader can help 


The story needs a bit of back- 
ground. I use quite a lot of com- 


main way I earn my living, and 
it’s all done at home. I usually 
have two or three computers set 
up at a time, doing a burn-in. 

I therefore have a room Set aside for 
this, and when the house was built this 
room was fitted with three double power 


points (GPOs), along with a telephone 


line (for a modem). The problem, which 
you may not believe possible, is with one 
of the power points. 

With modern computers the power 
supply has a mains input which is con- 
nected to a GPO, and a fused mains out- 


put for a monitor. This allows a single 


switch to operate both the computer and 
the monitor. 
So what's wrong? With one particular 


power point, when I turn the computer’ s 
power switch on the monitor comes on, 


but the computer doesn’t! About three 
seconds later the LED display on the 


front of the computer flashes. However 


if I turn the computer on then off, wait 


for the flash, and turn it on when the dis- 
play flashes, the system will come up 


beautifully! 

One computer I was using on this 
power point had this problem on other 
GPOs as well, but after replacing its 
power supply it was fine on all other 
GPOs except the one in question. 

I have used three computers (and four 
different computer power supplies) on 
this power point and each one has the 
same problem. The solution is fairly 
simple — run an extension lead from 
another GPO. 

It seems strange that a GPO would 
sort of (?) work, is fine for using trans- 
former type power supplies, but not 
switch mode designs. Any suggestions? 
(Conrad Smith, Berowra NSW.) 

Thanks for your letter, Conrad, which 
came to me via the BBS. Anyone who 
likes to send their letters this way is 
most welcome. 

I suggest you check the wiring to the 
offending GPO. It might be that the 
earth and neutral wires are reversed. 
This will usually make the GPO appear 
to work properly, but is really quite dan- 
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supply 


power 
amplifier 
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Fig.4 


gerous. I have no idea if this could cause 
the symptoms you describe, but I’m 
starting to give up on computer related 
problems. Other than that, I can only 
throw the question over to our readers. 
And now, I’m want to take you back 
to April 1964, when computers were 
almost unheard of, a hifi system cost 
around $400 and synchros were readily 
available through disposal stores. 


Synchros 


In October ‘95, I included a letter 
from a reader wanting a system that 
would allow the position of a remotely 
mounted weather vane to be indicated 
by a pointer on a compass face. He did 
not want a digital solution, just a simple 
analog method. I proposed a pair of syn- 
chros (also known as selsyns), but 
admitted to being hazy about these 
almost forgotten but simple devices. 
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Since then I’ve received a number of 
letters about them, and I have also found 
an article on the subject written by Jim 
Rowe in the April 1964 edition of this 
magazine (then called Radio & 
Hobbies). I’ll present two letters first, as 
they both offer practical suggestions, 
then refer to Jim’s article to give you a 
precis of how synchros work: 

Your inclusion of a letter from G. 
Kinnear in October's Information 
Centre reminded me that I’ve been col- 
lecting material for some years on the 
very devices you recommend as a solu- 
tion to Mr_ Kinnear’s problem. 
Unfortunately, suitable units may be 
hard to find or even recognise. 

The terms magslip, selsyn and synchro 
all refer to the same device, and yes, 
they do work over 360°. However while 
these devices have a three phase stator, 
they don’t need an external three phase 
supply. 

The way they work is quite elegant. 
The transmitter and receiver have a sim- 
ilar construction, and many were made 
in a standard housing of about 
50mm diameter. Each unit has 
a three phase stationary wind- 
ing and a two pole rotor. 

When the rotors of both units 
are energised with the same AC 
supply, the induced voltage in 
the stator of the transmitter will 
cause currents to flow in the 
stator of the receiver. The rotor 
in the receiver will then align 
itself to agree with the position 
of the rotor in the transmitter. 

So all we need are two syn- 
chros, a low voltage AC supply 
for the rotors, and five wires 
between the two units. A typical 
supply voltage is 30 to SOV AC, 
but the units I have are so nicely made 
they work at a much lower voltage. Old 
military units may have been designed 
for a 400Hz supply. The ARRL Antenna 
Handbook of a few years ago has useful 
information about how to get by with 
just four wires and a simple 400Hz sup- 
ply. 

The difficult part is finding a pair of 
suitable units. To my knowledge, they 
were used in meteorological instruments 
and radar heads. However suitable 
equipment may be closer at hand, in the 
form of a car alternator. Perhaps your 
magazine has the resources to try my 
idea. 

First get a pair of alternators and 
remove the diode packs. Next connect 
the two stator networks together and 
apply a low voltage AC to the (paral- 
leled) rotors. I think you'll find that 
moving the rotor of one causes the rotor 





of the other to move in an identical way. 

My fear is that as the rotor has more 
than two poles, the two units will have 
more than one lock position. Maybe the 
extra pole pieces could be cut off with an 
angle grinder. Also the stator windings 
might have a field pattern differing from 
those of a standard synchro. (John Hill, 
Wellington, NZ.) 

Thanks for your comments John, and 
in particular for suggesting a car alterna- 
tor as a synchro. It’s certainly worth a 
try, if you happen to have two (I assume 
identical) car alternators and a suitable 

AC supply. 

_ Here’s a few lines from another read- 
er, who opens his letter in a rather 
unique way... 

Damn you, you have disturbed my 
brain. I have had to resurrect KNOWL- 
EDGE buried for at least 18 years and 
up to 50 years. 

I suggest that any pair of universal 
motors can be modified to operate as 
repeater motors. These are in many 
household appliances like vacuum 
cleaners and blenders. Other possi- 
ble sources are 12V car fans and 
windscreen wiper motors like those 
in Volkswagens. 

The number of coils is not important 
provided the same coil segments are 
connected to each other. Only three seg- 
ments need to be used as take-off points 
as Shown in Fig.1. The idea is: 

Open circuit the armature winding at 
three points and join segments 4, 8 and 
12 (or equivalents on your motor). Fit 
slip rings to the shaft and connect seg- 
ments 1,5 and 9 (or equivalent). Do this 
with two motors and you have two syn- 
chros. (L.M. Cross, Newtown NSW.) 

I think you’ve left out one step, Mr 
Cross: the field coils. In your idea, it 
seems the three phase stator normally 
found in a synchro is now the rotor, so 
the two pole rotor of a normal synchro 
must now be replaced with a two pole 
stator in your ‘inverted’ design. Most 
universal motors have a two pole stator 
anyway, so the design is complete. 

My only other comment concerns the 
suggested Volkswagen windscreen 
wiper motor. As these usually have a 
permanent magnet field, it could not be 
used in this application. 

Now let’s look at what Jim Rowe had 
to say about synchros in 1964, when 
they were in much wider use: 


About synchros 


First is the name. Selsyn is a trade 
name from General Electric Company, 
cand other names like Autosyn and 
magslip seemed to also be proprietary 
terms. The most general term is synchro, 


which I’ll use here. 

A basic synchro and its internal circuit 
is Shown in Fig.2. The sketch of the syn- 
chro (from the April ‘64 article) is illus- 
trative only, and commercial units look 
much more elegant. In a typical system, 
one synchro is called the transmitter and 
the other the receiver. It seems there is 
little difference between these and they 
can be used in either role. 

If two such devices are connected as 
in Fig.3, turning the rotor of either 


DC 


motor 
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to DC supply 


Fig.5 





machine will cause the rotor of the other 
to align itself to agree exactly with the 
first. However there is no power gain, so 
this simple system is only useful for low 
torque applications, such as_ that 
required by Mr Kinnear. 

An arrangement that gives power gain 
is in Fig.4. As before, the stator wind- 
ings of both synchros are joined, but the 
rotor winding of the receiver is now fed 
to a 90° phase shift network, which con- 
nects to a power amplifier. This amplifi- 
er feeds one winding of a two-phase AC 
motor, the other fed from an AC supply. 

The receiver’s rotor is mechanically 
coupled to the load, so it’s turned with 
the load by the extra motor. When the 
position of this rotor agrees with that of 
the transmitter, there is no error voltage 
and the system is stable. 

An interesting point is that a DC 
motor can be used as the load turning 
motor, as in Fig.5. The amplifier circuit 
shown is an adaptation of the original, 
which uses thyratrons (a gas-filled 
valve, rather like an SCR). 

The trigger pulses to the SCRs are 
180° out of phase, from a previous 
amplifying stage. The field winding of 
the DC motor is supplied by an exter- 
nal DC supply, perhaps from another 
winding on the transformer, via a rec- 
tifier bridge. © 

Jim’s article goes on to say that syn- 
chros make an excellent alternator, per- 
haps to produce a signal source, or even 
a small amount of power. This gives 
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support to John’s suggestion of using an 
alternator as a synchro. 

There’s much more, including a 
description of differential synchros. I'll 
leave it there however, as this brief sum- 
mary covers the main points of the arti- 
cle. Reprints of the full article are avail- 
able through our Reader Service if you 
want more information. 


What?? 

Here’s a non-mathematical question. 
It comes from Bryan Maher, a regular 
contributor to our What?? segment. 
Bryan writes: 

Electrons can exhibit positive or nega- 
tive mass. In contrast, most physical 
objects like golf balls, people and cars 
have a positive mass, which means their 
inertia resists acceleration. Such objects 
tend to hold back when pushed. But if 
something has a negative mass, it would 
react to acceleration by instantly moving 
quickly ahead when pushed. The ques- 
tion is, what large size mechanical 
object that we are all familiar with 
exhibits an apparent negative mass? 


Answer to 
December’s What?? 


The answer is 75km. The mathemati- 
cal solution is: on the first flight, the bird 
flies 50 x 60/80km, the trains go 50 x 
20/80 km = 12.5km, and the trains are 
now 50 x (2 x 12.5) = 25km apart. For 
the second flight, the bird flies 25 x 
60/80km, the trains go 25 x 20/80 = 
6.25km and the trains are now 25 - (2 x 
6.25) = 12.5km apart. For the third 
flight, the bird flies 12.5 x 60/80km, the 
trains go 12.5 x 20/80km = 3.125km and 
the trains are now 12.5 - (2 x 3.125) = 
6.25km apart. For the fourth flight the 
bird flies 6.25 x 60/80km. 7 

The total distance covered by the bird 
in four flights is: D (4) = (50 x 60/80) + 
(25 x 60/80) + (12.5 x 60/80) + (6.25 x 
60/80). This equals (50 x 60/80)(1 + 0.5 
+ 0.25 + 0.125)km. The second set of 
brackets contains a geometric series, and 
the formula for the sum of the first n 
terms of the series 1s: 

S (n) = a(1 - rn)/(1 - r), where ais the ~ 
first term, in this case 1, and r is the 
common ratio, in this case 0.5. For an 
infinite series, n is infinity, so as a = 1 
and 0.5 raised to infinity = O, the for- 
mula reduces to S (infinity) = 1/(1 - 
0.5) = 2. So, the total distance flow by 
the bird is D (infinity) = (50 x 60 x 
2)/80 = 75km. 

A more lateral way to approach the 
problem is: each train has moved 25km 
when they meet. At 20km/h this takes 
1.25 hours. The bird flying at 60km/h 
for 1.25 hours travels 75km. @ 
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Charging 12V NiCads from 

a 12V battery Dec 
Microwave HV diode tester Dec 
Reaction timer Dec 
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CONSTRUCTION PROJECTS 


Stereo TV sound receiver Jan 
DSE Four sound siren generator Jan 
Dry cell & NiCad battery charger Jan 
Valve preamp for audiophiles - 2 Jan 
Digital pulse generator 

using an EPLD - 2 Jan 
Solid state audio recorder Feb 
DSE 10Hz - 100kHz 

function generator Feb 
Stereo TV sound receiver - 2 Feb 
Automatic house number Feb 
PC-based serial protocol 

analyser Feb 
Mains appliance remote 

controller - 1 Mar 
DSE Audio link using 

optical fibre Mar 
Calibrated RF detector probe Mar 
Putting the VMAC recorder 

to work Mar 
DSE 38-LED roulette wheel Apr 
Playmaster 300W subwoofer 

amp - 1 Apr 
Minispot 2 AM/FM alignment 

source Apr 
Digital trigger adaptor for scopes Apr 
Smart door minder May 
Mains appliance controller- 2 May 
Surround sound decoder May 
ACS decoder in a Digitor A-4199 May 
Playmaster 300W subwoofer 

amp - 2 May 
DSE parallel port interface 

for PCs : Jun 
CFL & fluoro lamp inverter Jun 
Single chip chess computer Jun 
PC-based 68705K1 programmer Jun 
Crystal locked 5MHz VNG 

receiver Jul 
PC driven electrocardiogram Jul 
‘Postage stamp’ micro flasher = Jul 
DSE mini stereo amplifier 

module Jul 
Flexitimer Mk2 - 1 Aug 
Parallel port breakout box Aug 
DSE 1.5A regulated power : 

supply Aug 
PC controlled sweep analyser Sept 
Flexitimer Mk2 - 2 Sept 
LED battery voltage indicator Sept 
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DSE multi-timer module Oct: p: 56 
Induction loop TV headphones Oct p 68 
PC controlled sweep analyser-2 Oct p 76 
DSE xenon tube flashing beaconNov: p 58 
Model train controller Nov p 62 
‘Watchdog’ timer card for PCs Nov p 76 
Power supply module Nov p 98 
Using the PIC16C84 single 

chip micro - 1 Nov p122 
Active antenna for HF reception Dec p 58 
DSE four channel IR remote 

control system Dec p 64 
Remote volume control - 1 Dec p 74 
Dual power supply module Dec p 82 

EXPERIMENTING WITH 
ELECTRONICS 

Switching regulators Jan p 86 
Playing games with the 4060 Feb p 90 
An easy to build AM radio Mar p 72 
‘COB’ sound generators Apr p 72 
The many uses for diodes May p 48 
Putting transistors to work - 1 Jun p 91 
Putting transistors to work-2 Jul p 39 
Interesting transistor circuits Aug p 48 
Simple circuits are often the best Sept p 82 
Operational amplifiers 

unplugged Nov p 72 

FEATURES 

Receiver Improvers: How 

Good Are They? Jan p 20 
Calling All Spacecraft! Jan p 24 
HST Searching for Planets on 

Other Stars Jan p 32 
Apple’s Quicktake Digital 

Camera Feb p 16 
The World’s Biggest Telescope Feb p 18 
High Tech in a Modern Cinema Feb p 18 
CSIRO’s Multi-beam 

Satellite Antenna Feb-.p. 18 
Victoria’s Schools Linked 

by Satellite Feb p 32 
Out Beyond the Sound Cards Feb p 48 
Putting a ‘Spin’ on Radio Stars Mar p 14 
Lite and Safer Flight in Space Mar p 18 
The Digital Printing Revolution Mar p 26 
Pocket Packet goes TCP/IP Mar p 76 
Recharging dry cells Mar p 82 
‘Interactive’ Takes Centre 

Stage at CES Apr p_ 8 
What's Inside the New 

‘Smart’ Cards Apr p 20 
Teaching Electronics at Home Apr p 23 
Spying on the Sun Apr p 26 
VAF Upgrades its Speaker Kits May p 8 
Megabytes and F-Stops May p 26 
DSP Revisited: The Next 

Generation May p 44 
Big Screen 3D TV Needs No | 

Glasses Jun p 26 
Compact VIFA Subwoofer Kit Jun p 28 
Upgrading Your PC with a 

‘Multimedia’ Kit Jun p 12 
Introduction to Basic Electricity Jun p 32 
Mini Stereo Amp for Computers Jul p 63 
The Search for Life Among 

the Stars Juk =: p=18 
And Now, Live from China - 1 Jul p 26 


PCMCIA: Pretty Puny 


Peripherals Jul p 30 
And Now, Live from China-2 Aug p 14 
The Beginning of our Future 

in Space Aug p 26 
Understanding the IRIS Codes Aug p112 
High Quality VIFA Two-Way ae 

Speakers Sept p 30 
Formulas for Fantastic Faxing Sept p 14 
‘2dF’ Nears Completion Sept p 20 
And Now, Live from China-3 Sept p 26 
DIY Faultfinding and Repair Sept p 46 
Voyage of the Beagle Sept p110 
SMPTE ‘95 Oct -p 6 
Warning: Some Cache RAMs 

Aren't Oct .p. 20 
The Wide World of WWV Oct p 26 
The Pianodisc Nov p 14 
Observing the Violent Universe Nov p 26 
Digital ‘Piggyback’ Security 

Monitoring Nov p 32 
Fluoro Lamps and the Risk 

of Skin Cancer Nov p 36 
Griffith Uni IAP powers ahead Nov p 84 
Nikola Tesla: Creative 

Genius or Crackpot? Dec p 20 
Biggest Radio Telescope Ever! Dec p 26 
First Encounters with the 

Internet Dec p- 28 

FORUM 
Who should determine whether 

your service technician has 

sufficient qualifications? Jan p 34 
TETIA and qualifications for 

service technicians: the 

debate continues Feb p 40 
Problems playing CDs, soldering 

safety and connecting 

MOSFETs backwards Mar p 36 
Australia’s mains voltage, and 

why can’t you use a CD 

player on a plane? Apr p 40 
Qualifications for service 

technicians: the topic that 

simply will not die May p 34 
The fury of some radio amateurs, 

when their wallets are 

threatened Jun p 40 
More on banned CD’s in planes, 

and do CD’s have rumble? Jul p 34 
Should Morse still be mandatory 

for a full amateur radio 

licence? Aug p 34 
Responses to that letter about 

problems in NZ’s industry... Sept p 40 
The project we developed, but 

legally can’t tell you 

how to build Oct p 40 
DIY projects and the PSTN: : 

interesting responses from 

Austel Nov p 20 
CDPs on aircraft, rumble on 

CDs, and imports vs local 

manufacturing Dec p 40 


INFORMATION CENTRE 


Troubleshooting problems, 
cleaning fluids and more on 


that resistor-ladder ‘What?’ Jan 
Fuses, baluns and 

electrically charged rain... Feb 
Double takes and 

lateral thinking... Mar 
EA’s new BBS explained Apr 
‘Braid breaker’ baluns, compact 

fluoro’s and frypans May 
Party pieces, magnetics and 

high voltage capacitors Jun 
Insect repellers, repair 

hints and more... Jul 
Computer crashes, ‘braid 

breakers’ and more... Aug 
Suspect testing methods, 

ultra-sonic pest repellers Sept 
Sausage powered clock, and 

motorbike CDI Oct 
When supposedly compatible 

things aren't... Nov 
Baud and bits/second, braid 

breakers and insults... Dec 

MOFFAT’S MADHOUSE 

What’s in a name, Tom asks - 

and also recalls US radio 

announcer ‘Wolf Man Jack’ Jan 


Reflections on the ‘Quackintosh’ Feb 
Our ‘right’ to privacy Mar 
E-mail, J-mail and gobbledygook Apr 
The man who is NOT 

America’s richest person May 
A little slice of heaven, in Denver Jun 
The Dog goes all modern and 


electronic Jul 
Gridlock on the Information 

Superhighway Aug 
My, my — it’s really Sci-fi! Sept 


Moments of memorable mischief Oct 
The sounds of silence... Nov 
It’s all in the mind... Dec 


NOTES & ERRATA 
PC Interface for DSE’s Teletext 


Decoder (June 1993) Feb 
Versatile 40V/3A Lab Power 

Supply (December 1993 

and January 1994) Feb 
Versatile Solid State Audio 

Recorder (February 1995) Mar 
Low cost 1GHz counter 

(April 1993) Mar 


IMP Loudspeaker Testing System 
(July, August and 


September 1994) Mar 
Shoestring Stereo Amplifier 
(December 1994) Apr 


Versatile Multiple Announcement 


Recorder (February 1995) Apr 
Low Cost Inductance Adaptor 

(December 1994) May 
Experimenting with Electronics 

(April 1995) Jun 
EPROM Programmer 

(September/October 1993) Jun 
Shoestring Stereo Amplifier 

(December 1994) Jun 
Water Purity Tester (CDI - 

July 1995) Sept 
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Want to get more in-depth with the ‘how’, 
‘why’ and where in the world of Music, 


recording, Multimedia and more? Read 
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Ancestral Electronics — 1 


1995 was a significant year in the history of electronics, as it was the centennial of the young 
Marconi’s taking the generation and detection of Hertzian waves out of the laboratory to experi- 
ment in their practical use. But so far, there has been remarkably little commemoration of his 
achievements, from which grew one of the greatest engineering sciences. Here’s a look at the 
existing technology that Marconi was able to build upon. 


This coming year continues the 
Marconi anniversary, as it was dur- 
ing 1896 that he made his first 
application for a patent, and gave 
public demonstrations in Britain of 
transmission and reception of wire- 
less telegraph signals. 

I suspect that one reason for the 
lack of fanfare is that no exact 
date can be put on the occasion 
when Marconi was actually fired 
- up with the idea of using electro- 
magnetic radiation for communi- 
cation. Nor on his experiments 
which made the transition from 
repeating the investigations of sci- 
entists such as Hertz and Lodge, to 
the realisation of a practical sys- 
tem of wireless telegraphy. 

Marconi is generally credited as 
being the first to create a working 
system that evolved into a commer- 
cial operation, building on the find- 
ings of previous research. As Oliver 
Lodge is reported to have 
remarked, “We all knew about the 
egg; but Marconi showed us how to 
stand it on its end”. 

We know too that initially Tesla 
in America, and Popov in Russia were 
probably ahead of Marconi with their 
development work, but did not have the 
same business acumen or backing. 
Marconi had a head start by having the 
foresight to be born into an affluent fam- 
ily, with very influential connections in 
both Italy. and Britain. In 19th-century 
society this provided invaluable advan- 
tages in achieving recognition. 

Electronics engineering is sometimes 
thought of as having its birth in the wire- 
less telegraph, but in reality its roots go 
back more than half a century previous- 
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Fig.1: The first electric telegraph in commer- 
cial operation was the five needle Cooke and 
Wheatstone, of 1837. Any one letter of 20 
could be selected by the deflection of two 
needles, controlled by the keys at the base of 
/the instrument. Note the six line wires at the 
left of the face. 


ly to the invention of the electric tele- 
graph — which by the middle of the 
19th century was already well estab- 
lished world wide, with an advanced 
technology, and together with the rail- 
way had an enormous economic and 
social impact. In America especially, 
the study and collection of telegraph 
instruments is regarded as an important 
aspect of vintage electronics, all the 
more significant as the telegraph is now 
virtually extinct. 

Although the value of Marconi’s 
achievements should not be underesti- 
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mated in any way, it is important to 
realise that he worked with an exist- 
ing technology. In fact, his early 
equipment was essentially that of a 
basic electric telegraph, along with 
simple equipment to generate and 
respond to radio frequency radia- 
tions. His main object was to pro- 
vide a wireless connection between 
conventional telegraph instruments. 
Had he first needed to have devel- 
oped the telegraph instruments as 
well, his work would have been 
considerably more difficult. 


Earlier origins 


The origins of the electric tele- 
graph go back a long way. In 1753, 
a correspondent in The Scots 
Magazine suggested electrifying 
wires to attract pieces of paper 
with letters or words printed on 
them or to ring bells. This was 
obviously not a practical system, 
but an indication of the early reali- 
sation that the ability of electricity 
to travel instantaneously through a 
long conductor could be used to 
convey intelligence. 
In 1809 in’ Germany, Samuel 
Sommering demonstrated over a dis- 
tance of 600 metres a telegraph which 
had an electrolyte filled glass vial for 
each letter of the alphabet. Bubbles of 
gas indicated the required letters. The 
system might have worked, but with a 
wire for each character, constructing 
connecting cables of any length would 
have provided a daunting obstacle. The 
signalling speed would also have been 
very slow. 
Andre Ampere, whose name is 
immortalised in the unit of current, in 
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Fig.2: To obtain sufficient current to operate the needle telegraph alarm bell, 
Wheatstone invented the first relay. A galvanometer coil M surrounded a mag- 
netised needle carrying a pair of contacts a. When the needle was deflected, 
the contacts touched the surface of some mercury in the two little cups, com- 
pleting the circuit of the battery B and the electro magnet E. This activated the 


bell striker S. 


1820 came up with a much more 
workable method by suggesting the 
use of galvanometers. 

A galvanometer is essentially a com- 
pass needle deflected by currents flow- 
ing in a surrounding coil of wire, and is 
the ancestor of moving iron and moving 
coil meters. Ampere proposed using one 
instrument for each character, but again 
the logistics of constructing such a sys- 
tem ruled it out. 
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In one of those coincidences of the 
type that has happened several times in 
the history of electronics, in 1837 no 
fewer than three independent inventors 
announced workable systems. Carl Von 
Steinheil in Germany demonstrated a 
single galvanometer system which relied 
on a code using combinations of left and 
right deflections of the needle. 

It is unclear as to what extent, if ever, 
that Steinheil’s system was used, but he 


Fig.4:The first Morse tele- 
graph. Although it bore no 
apparent resemblance, it 
possessed all the essen- 
tials of the practical system 
that remained in use for 
more than a century. At the 
bottom is the transmitter, in 
which level L was actuated 
by teeth on movable type 
fixed in the carrying strip A. 
There were nine different 
patterns, to provide the 
necessary number of teeth; 
in the drawing, 1 and 3 are 
examples. 
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Fig.3: Cooke and Wheatstone’s tele- 
graph was ultimately simplified to a 
single needle, controlled by the han- 
dle in the base. It was often used with 
a form of the Morse code, with left 
deflections equalling dots and right 
deflections dashes. 


did make the invaluable discovery that 
the earth can be used as a conductor of 
virtually zero resistance. This useful 
property halved the amount of wire and 
battery power that would otherwise have 
been required for telegraph circuits. 

In England Charles Wheatstone, (later 
knighted for his many engineering 
achievements) teamed up with William 
Cooke to construct the first successfully 
operational electric telegraph. Again, 
this was based on the galvanometer, and 
over the years it went through at least 
three developments. Wheatstone made 
several important contributions to the 
telegraph, and one of his greatest, the 
relay, came from his work with the nee- 
dle telegraph. Another of major impor- 
tance, the principle of which is still 
important today, was the introduction of 
the Christie Bridge, often called the 
Wheatstone Bridge. | 

Cooke and Wheatstone’s first system 
of telegraphy used a row of four and 
then five needles. By deflecting two nee- 
dles at a time, any one of 20 characters 
arranged in a diamond shaped grid could 
be selected. This system was installed 
over a distance of 2.5km between two 
London & Northwestern Railway sta- 
tions and in 1840, the Great Western 
Railway installed a line 63km long. This 
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Fig.5: The Morse register, recorder or inker was developed directly by Alfred 
Vail, from Samuel Morse’s picture frame receiver. Operators found that they 
could read the messages by listening to the sound of the armature hitting the 
limiting screws, and so the sounder was developed. 


or St nO ae oa 


2 


Vail’s adaptation of the Morse code, which became known as Continental or 
American Morse. With two different lengths of dash and long spaces within 
some letters, it was a difficult code to master. American and Canadian landline 
operators refused to adopt the more familiar International Morse code, although 
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it was used by their radio counterparts. 
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became quite a wonder, and the pub- 
lic was charged a shilling to watch it 
in Operation. 

This original Wheatstone and Cooke 
telegraph was successful, but it required 
five or six wires between stations, and 
needed two operators — one reading 
and the other writing down the mes- 
sages. The restricted signalling speed 
also meant that it was soon superseded. 
Single-needle and double-needle adap- 
tations were used quite extensively in 
England, and for communication 
between signal boxes, these instruments 
survived on some railway systems into 
the second half of this century. 


Artist’s obsession 


The third system announced in 1837 
was to revolutionise communications 
and dominate telegraphy well into the 
20th century. This was of course the 
telegraph invented by portrait painter 
Samuel Morse, who although he knew 
little about electricity, was inspired to 
Overcome enormous difficulties to do 
so. He received invaluable practical 
assistance from Alfred Vail, who has not 
always been given due credit, and the 
two eventually entered a partnership. 
Morse ran into problems in operating his 
receiver over long connecting wires, and 
enlisted the aid of Professor Henry, who 
explained the importance of sufficient 
ampere-turns on an electromagnet. 

Previous systems had worked by 
some method of pointing to or indicat- 
ing individual characters, but the 
genius of the Morse telegraph was that 
it used instead a binary code which 
could be used to represent an unlimited 
number of characters. 

Initially, the Morse transmitter used 
nine different patterns of movable lead 
type, adapted from the printing indus- 
try. Instead of a typeface, each had a 
number of notches corresponding to the 
code pulses representing one of the 
numbers 0 to 9. For transmitting mes- 
sages these ‘types’ were mounted on a 
bar, which was moved under a lever fit- | 
ted with a set of contacts. 

The prototype Morse receiver, which 
was built on a frame from a painter’s 
canvas, consisted of an arm or pendulum 
actuated by an electromagnet. A pencil 
fastened to the end of the pendulum was 
in contact with a moving paper tape. 
Pulses from the transmitter caused later- 
al deflections of the pendulum, whose 
movements were registered on the tape 
as a serrated line from which the trans- 
mitted numbers could be read. These 








were then interpreted with the aid of a 
code book. For example, the sentence 
‘SUCCESSFUL ATTEMPTS WITH 
TELEGRAPH’ was transmitted as 215, 
36, 2 and 58. 


Vail’s Morse code 


Alfred Vail now took over, and as a 
skilled and gifted technician, he refined 
the equipment to the stage where 
Congress could be persuaded to grant an 
appropriation for a line between 
Washington and Baltimore. The first 
message was sent on May 24, 1844 with 
the project hailed as a triumph. 

For sending, Vail discarded the mov- 
able type and substituted the familiar 
manually operated key, while the 
ungainly receiver was transformed into 
the ‘Register’ which embossed or 
marked the paper tape by the vertical 
motion of a stylus or inked wheel. Of 
even greater significance was Vail’s 
revision of the code, which now repre- 
sented each character directly and did 
not need a code book. 

There were seven elements in the 
new Morse code, with the basic unit of 
time the dot. The other elements were 
the short dash = two units; the long dash 
= four units; the space between ele- 
ments of a letter = one unit; the letter 
Space = two units; the word space = 
three units; and finally the sentence 
space was Six units. 

Readers familiar with the 
International Morse code will know that 
dashes are today three times the length 
of a dot, and may be puzzled by the ref- 
erence to the long dash. The fact is that 
there were two Morse codes. Vail’s orig- 
inal code, known generally as ‘American 
Morse’, was used exclusively on the 
extensive landline systems of the US and 
Canada. As can be seen from the table, it 
is more complex and demands greater 
‘Skill than International Morse, and with 
some letters containing a double space, 
ambiguities were possible. For example, 
EE could be confused with O. 

Within a few years, Morse himself 
campaigned for the adoption of a simpler 
code; but the operators refused to give 
up American Morse, which, according to 
some authorities, was faster than the 
International code. Eventually, the short 
dash was lengthened to three units, and, 
until teleprinters, computers and fax 
machines made the telegraph extinct, 
American Morse remained the standard 
code for North American landlines. 

Elsewhere in the world, the 
International Morse code had become 
standard. This presented a problem as 
marine radio became established, requir- 
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ing American radio operators, including 
amateurs, to use the International code. 
One outcome was that operators dealing 
with both line and radio telegraphy had 
to become ‘bilingual’. It appears too that 
at one stage, the US Navy used yet 
another code. 


Birth of the Sounder 


The Morse register provided a perma- 
nent record on a paper tape, and for this 
reason was favoured by Marconi for his 
early equipment. But deciphering the 
marks on the paper was time consuming 
and operators soon learned to read the 
messages, as they were received, from 
the sound of the armature lever striking 
the limiting stops. A similar practice was 
developed by operators of the needle 
telegraphs, with the added advantage 
that a second person was not needed to 
transcribe the messages. 

It was only a short step from this to the 
development of the most familiar of all 
telegraph instruments, the Morse 
sounder — but a fuller description of this 
will have to wait until next month. As 
well we will recount some of the story of 
Australia’s own heroic enterprise, the 
Overland Telegraph, and look at some of 
the complex technology involved in 
Morse telegraphy. 

As an example of this complexity, I 
will leave you with a question that could 
be a candidate for one of Peter Phillips’ 
‘What?’ puzzles: 100 years ago, how 
could four messages be sent simultane- 
ously and independently over one wire, 
using DC technology only? Time shar- 
ing and diodes were not used. Look for 
the answer next month... + 


RESURRECTION 
RADIO 


VALVE EQUIPMENT SPECIALISTS 


Repairs to valve radios, guitar and 
audio amplifiers 


Books for holiday reading: 

Golden Age of Radio in the Home .................. $42.95 
More Golden Age of Radio... $49.95 
Old Time Radios Restoration & Repair............... $36.95 
70 Years of Radio Tubes and Valves ............... $42.95 
Crystal Sets 1 ouch: = ee. $19.95 
In Marconi’s Footsteps ....................0 ce. $49.95 
The Compleat Talking Machine .............0........ $39.95 
An Approach to Audio Frequency Design... $39.95 
The Audio Designer's Tube Register ................. $36.95 


Send SSAE for Catalogue 
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242 Chapel Street (PO Box 2029) 
7 PRAHRAN, VIC 3181 
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ROCOM 


ELECTRONIC COMPONENTS 





INTERGRATED CIRCUITS 


4028 BCD-to-Decimal Decoder $0.20 
4029 4-Bit Preset. Up Down Count. $0.20 
4093 Quad 2-Input NAND Schmitt Trig $0.25 
4164B-12 D/RAM 64K x 4 $0.30 
4503 Hex 3-State Buffer $0.25 
4536 $0.20 
74123N _ Retri. Monostable Multiv. $0.25 
T4HCOAN Hex Inverter $0.20 
74HC21B1 Dual 4-input AND Gate $0.20 
T4HC4051AP 8-Ch. Ana. Multi/De.Plexer $0.30 
74HCT153  Cual 4-Input Multiplexer $0.20 
74LS138N $0.25 
74LS151 = 8-Input Multiplexer $0.20 
74LS125 Quad Buffer, Low Enable, 3-State $0.20 
74LS123 Dual Retrig. Monostable Multivib. $0.20 
74LS157 Quad 2-Input M/plexer, Noninvert. $0.20 
74LS173 4 Bit D Register, 3-State $0.20 
74LS257 Quad 2-Inp. M/plex, N/invert, 3-St.$0.20 
74LS20 Dual 4-Input NAND Gate $0.20 
74LS241 Octal Bus/Line Driver, 3-State $0.20 
LF353N Wide B/wid. D/JFET Inp. 0/Amp. $0.40 
LM339N Low Pwr Low Offset Volt. Q/Comp. $0.25 
SN75492 Display Driver $0.30 
LM386N-1 Low Voltage Audio Pwr Amp. $0.30 


CRYSTALS 


4.0MHz 
11MHz 
3.5795MHz 
13.1072MHz 


TRANSISTORS -SCR’S 


BC547B 
BD291 
BD292 
TIP3055 
TIP2955 
BC558 
BC559 
MPSA93 
MPSA42 
PN2222 
Ci106D 


Programmable Timer 


1-of-Decoder/Demultiplexer 


$0.80 
$0.40 
$0.70 
$0.25 


H123 
H123 
H123 
H123 


$0.07 
$0.15 
$0.15 
$0.60 
$0.60 


NPN 45V 0.14 500mW TO-92 
NPN 45V 6A 60W TO-126 

PNP 45V 6A 60W TO-126 

NPN 100V 15A SOT-93 POWER 
PNP 100V 15A SOT-93 POWER 
PNP 30V 0.1A 0.5w T0-926/P. $0.05 
PNP 30V 0.14 0.5w T0-92G/P. $0.05 
PNP 200V 500mA 625mw T0-92 $0.10 
NPN 300V 0.5A T0-92 $0.10 
NPN 40V 0.84 T0-18.G/PuRP. $0.05 
4A 400V 200UA-IGT (SCR) $0.40 


DIODES 
RG1B 100V 1A Fast 
122108 = 100V 30A Fast (stud) 
EQUIV. TO: 1N3910 


$0.10 
$0.40 


ROCOM ELECTRONIC COMPONENTS 
261 Huntingdale Rd HUNTINGDALE VIC. 3166 
P.O BOX 142 HUNTINGDALE VIC 3166 





PH. 03 9548 9229 FAX. 03 9562 8772 
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Fully approved 12V DC 1A 
“plugpacks”: Buy direct from importer. 
$10 + sales tax. Many other models - 
available. Call AV-COMM Pty Ltd (02) 
9949 7417/9948 2667 or fax (02) 9949 
7095. 


UK magazine ETI: is currently running a 
series of articles on a PIC Basic 
Interpreter that will support 10/18 I/O 
lines and 2K/8K Eeprom. Larger versions 
under construction. Programs a Micro in 
Basic from the serial port of your PC. To 
get a free copy of the *FULL** Win 
3.1/95 Dev System, Manual, and 
hardware pricing, send me a $2 coin and 
I’Il send it on my Promo disk to you. Don 
McKenzie 29 Ellesmere Cres, 

_ Tullamarine VIC 3043. (03) 9338 6286. 


“The homebuilt dynamo”: 
(construction plans), brushless electric 
generator, 1000 watt DC at 740 RPM. 
A$85 postpaid airmail from Al Forbes, 
Box 3919-EA, Auckland, New Zealand. 
phone 0011 649 818 8967 anytime. 
Philips Ferroxdure rotor magnets (3700 
gauss) kit now available cut to size and 
magnetised. Fax: 64 9 818 8890. 


Unusual books: Electronic devices, 
fireworks, locksmithing, radar invisibility, 
surveillance, self-protection, unusual 
chemistry and more. For a complete 
catalogue, send 95 cents in stamps to: 
VECTOR PRESS, Dept E, PO Box 434 
Brighton SA 5048. 


Amidon Ferromagnetic Cores: For all 
RF applications. Send business size 
SASE for data/price to RJU&US Imports, 
Box 431, Kiama NSW 2533. Agencies at 
Geoff Wood Electronics, Sydney; Webb 
Electronics, Albury; Assoc TV Service, 
Hobart; Truscotts Electronic World, 
Melbourne and Mildura; Alpha Tango 
Products, Perth. 


Rain Brain 8 Stat. Sprinkler Kit: Top 
quality kit has temp. and rain switch I/Ps, 
3 week cycles. Heaps of other features! 
Call Mantis Micro Products, 38 Garnet St. 
Niddrie, 3042 P/F/A (03) 9337 1917. 


HC11’s and IC’s http: 
//worf.albanyis.com.au/bob/home.html. 


2SJ162 & 2SK1058 FET’s: also Toroid 
transformers to suit EA Pro-Series 
Amps. FETS $10 ea. (03) 9704 2960. 
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Business for sale: Electronic service 
and repair business for sale in the fastest 
growing inland city in NSW. Plenty of 
fresh air, sunshine & country hospitality. 
At present servicing mainly audio gear, 
specialising in car audio. Service agent 
for regular, wide custom base. Plenty of 
room to expand in premises and 
business, including into retail. Good 
lease available. This business is offered 
for genuine urgent sale due to the 
owners ill health. Price $45,000 WIWO. 
Enquiries phone (068) 841 158. 


Current Monitor CM100: As seen in 
Sept. EA. Unique instrument for the 
design and service of anything mains 
powered. Measures from 1mA to 20 
Amp true rms on 3.5 digit LED display. 
BNC output DC to 100KHz fully isolated. 
Amps/kVA switch. In stock at $395 plus 
p+p. Phil Allison (02) 799 8242. 


Voice Scramblers: Combined 
encoder/decoder modules. Sum radios 
etc. $49 incl. post & pack. Accurate 
Electronics. Ph: 018 600 O06 for details. 


ADVERTISING RATES 
FOR THIS PAGE 


SMALL ADS: 

I Matcmaaiialiaalelagmc\exers) 0) (16) 2asy4ome) 876) 
centimetres x one column costs only $70. 
Other sizes up to a maximum of 10 
centimetres are rated at 
$40 per centimetre. 


(Oy BANSSS) | | = BS 
$6 for 40 letters. Just count the letters, divide 
by 40, and multiply by $6. 
ROUND UP TO THE NEAREST MULTIPLE OF $6 
MINIMUM CHARGE $12. 


CLOSING DATE: 


Ads may be accepted up to the 10th of the 
month, two months prior to issue date. 


PAYMENT: 

Payment must be in advance by cheque, 
money order or credit card, include your 
name, address, and credit card details. Faxes 
accepted. Payment should be sent with your 
advertisement, to: 


THE ADVERTISING 
PRODUCTION MANAGER 
ELECTRONICS AUSTRALIA, 

P.O. BOX 199, 
ALEXANDRIA, 

NSW 2015 
PHONE (02) 353 0740 e FAX (02) 353 0997 





Educational Electronic Kits: Easy to 
build Good quality. Up to date 
technology. Cheap. Guar to work. Wide 
selection. TEACHER LESSON PLANS. 
Send $2 stamp for catalogue/price list or 
log onto BBS FREE for full kit details. DIY 
Electronics 22 McGregor St, Numarkah. 
VIC 3636 Ph/Fax (058) 621 915 
Ph/Fax/BBS (058) 62 3308. E-mail 
laurie.c@cnl.com.au . 


C Compilers: Dunfield compilers are 
now even better value. Everything you 
need to develop C and ASM software for 
68HCO8, 6809, 68HC11, 6BBHC16, 
8051/52, 8080/85, 8086 or 8096: 
$140.00 each. Macro Cross Assemblers 
for these CPUs. All compilers, XASMs 
and monitors: $400. 8051/52 or 80C320 
Simulator (fast): $70. Demo Disk: Free. 
All prices +$5 p&o. GRANTRONICS Pty 
Ltd, PO Box 275, Wentworthville. 2145. 
Ph/ Fax (02) 631 1236. 


CLEARANCE SALE 
BE QUICK! LIMITED QUANTITIES 
* NEW ITEMS: 


Video/Audio TV Modulator $10 
LNFBs $150 
Video Phone Intercom $400 | 
Microwave Movement Detector $40 
Cordless Stereo Headphone $50 


BETA Video Tapes $6 


40 Watt 12-230vac Inverters $40 
* USED ITEMS 

Vectorscope Tektronix $400 
A8 Flatbed Plotter $250 
Video Camera B&W & Colour $50 
YEW Voltage-Standard $300 


16mm Projectors etc. Ask for List 
Ph: (09) 349 9413 Fax: (09) 344 5905. 


$159 Tiny 2/3 matchbox size video 
camera modules: Over 20 types from 
32x32x15mm Low light & IR sensitive. IR 
LEDs 50mW from 50¢. UNIQUE 
Vid/Audio TV MODULATOR/MIXER/ANT 
AMPLIFIER plug in series with coax 
display record on TV/VCR $30. Ask for 
CCTV info & price list. ASS Ph: (09) 349 
9413 Fax: (09) 344 5905. 


Cheap Microcontroller System: 8MHz 
Z80. Program from IBM, no Eprom needed. 
32k RAM batt backed. Up to 128 I/O. Can 
run stand alone. Software = Text 
Ed/Simulator/Compiler/Dumper/ 
Reader/Z80 Subs/Hell. Min XT/PC & EGA. 
Software & circuit $20. (Components not 
incl. — cost $70). Send $20 to: J&N 
Moxham, 23 Arizona Tce, Glenalta SA 5052. 











Clearance Sale: PC-based Analog 
Interface unit kit. Parallel port powered. 8 
bit ADC/DAC. C/Pascal/Basic drivers 
supplied. Complete kit now only $55. 
Short form kit, PCB & software only $25. 
Advanced R&D Solutions. 12 Copeland 
Road Lethbridge Park 2770. (02) 628 
1223. 


Eddystone 940 Communications 
Receiver: in very good working 
condition $250 ono (02) 331 3965. 


Eprom Programmer: For your PC, 
model MP271, 2716-27512 eproms, 
Suitable for Philips and Codan comm. 
software, as new $250.00 Ph: 903) 803 
6590. 


Marconi TF868A Universal Bridge: 
$295 @ Hewlett Packard 606A RF Signal 
Generator $295 « EEL Unigalvo type 20 
Galvanometer model $639. (06) 299 
3218. 

Microcraft presents: Dunfield (DDS) 
products are now available exstock at a 
new low price, please ask for our 
catalogue. Micro C, the affordable ‘C’ 
compiler for embedded applications. 
Versions for 8051/52, 8086, 8096, 
68HCO8, 6809, 6GBHC11 or 6BHC16 
$139.95 each + $3 p&h e Now on 
special is the SDK a package of ALL the 
DDS ‘C’ compilers for $899 + $6 p&h e 
EMILY52 is a PC based 8051/52 high 
speed simulator $69.95 + $3 p&h e 
DDS demo disks $7 + $3 p&h e VHS 
VIDEO from the USA (PAL) ‘CNC X-Y-Z 
using car alternators’ (uses car 
alternators as cheap power stepper 
motors!) $49.95 + $6 p+h (includes 
diagrams) e Device programming 
EPROMs/PALSs etc from $1.50 e Fixed 
price electronic design and PCB layout 
e Credit cards accepted e All goods 
sent certified mail ¢ Call Bob for more 
details MICROCRAFT PO Box 514 
Concord NSW. 2137 (02) 744 5440 or 
Fax (02) 744 9280. 


ELECTRONIC DESIGN-MANUFACTURE 


Complete Electronic Design to Production Service. 
PCB Assembly and Product Assembly. 
PCB Design & Manufacture, Prototyping. 
Redesign/Modify Existing Equipment. 
Service to Electronic Equipment. 


ELECTRONIC FORMATION SERVICES 
PO Box 1407, WEsT MELTON, VIC 3337 
Pu/Fax (03) 9747 0800 











Warehouse sale — 4.6m Dish & pole 
$1499, LNB $50, feed $75. All 
accessories available. Videosat, 2/28 
Salibury Rd. Hornsby. (02) 482 3100 
8.30-5.00 M-F. 


zee 
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Ignore it and it won't 
gO away. 





Mo 


Multiple Sclerosis. 








Satellite Dishes: International reception 
of Intelsat, Panamsat, Gorizont, Rimsat. 


Any early valve hifi: Quad, Leak Garrard 
301/401, SME, Ortofon, KT66, KT88, 
300B or similar. Cash paid (074) 491 601. 


Manual or circuit diagram: for Vinten 
base radio type BR2O (receiver/modulator 
section). Copy costs gladly paid. Call 
Brian, (03) 809 2079. 


Experienced video-tv tech required: 
for the beautiful Atherton tablelands in 
North Qld. Above award for the right 
person, must have a sense of humour. 
Ph: Nick Chapman (070) 913 858 (W). 
(070) 965 546 (H). 


Wanted: Circuit for Conway 
Masteranger model $639. (06) 299 
S216: 


PCB + Schematic Software 
DOS and Windows 
From $160 


Ss 107A Burbridge Rd 
_ Hilton 5033 Australia 
Don Alan Electronics Ph. (08) 433957 Fax. (08) 2345339 







Printed Circuit Board Manufacture 


We manufacture high quality PCBs at 
prices so low, that it’s not worth 
making yourself! 


INSTANT PCB’S 
PO BOX 448 AVALON 2107 
PH: (02) 9741189 FAX: (02) 974 5491 





KIT REPAIRS - R & D, prototyping, repairs 
to electronic equipment, all kits repaired 


CAMPAD ELECTRONICS 
26 KEITH STREET CAPALABA, Q. 4157 
Phone (07) 3245 2008 













TORTECH PTY LTD 


TOROIDAL TRANSFORMERS 


Design and Manufacture 
Approved to AS3108 - 1990 & U.L. Standards 
Tel: (02) 642 6003 Fax: (02) 642 6127 


Phoenix 
RadiO 


AT LAST IT’S NOW AVAILABLE 
Manufactured in Australia By Phoenix Radio 
UNIVERSAL BATTERY ELIMINATOR 
‘A’, ‘B’ and ‘C’ Power Supply. 
Suitable for a wide range of battery powered receivers 
from the 1920's to the 1950’s. 
This single unit will operate most multiple battery, portable 

and vibrator powered receivers. 

A MUST FOR ALL VINTAGE WIRELESS ENTHUSIASTS. 
Send S.A.E. for information & specifications or contact Phoenix 
Radio on (08) 537 0397 Post: P.O. Box 140, Milang SA 5256. 
Circuit design by Peter Lankshear (EA Vintage Radio) 
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50 and 25 years ago... 





‘Electronics Australia’ is one of the longest running technical publications in 
the world. We started as ‘Wireless Weekly’ in August 1922 and became ‘Radio 
and Hobbies in Australia’ in April 1939. The title was changed to ‘Radio, 
Television and Hobbies’ in February 1955 and finally, to ‘Electronics Australia’ 
in April 1965. Below we feature some items from past issues. 


January 1946 


Television, sound on one chan- 
nel; A radio development demon- 
strated at Cambridge seems likely to 
restore British television to the lead- 
ership it enjoyed until the war start- 
ed, when the diversion of technicians 
to other work, enabled America to 
win ascendancy. 

The Pye Radio Company has evolved 
a new system marking a major advance 
in transmission and reception. This 
makes possible the use of a single 
instead of a double transmitting unit as 
hitherto used, and similarly combines 
into one the vision and sound receivers. 

Television pictures are broadcast in 
lines, picked up at the rate of 10,000 a 
second by a ‘scanning point’. 

At the end of each line there is a tiny 





EA CROSSWORD 


ACROSS 20. 


pause before the ‘scanning point’ goes 
back to start a new line. 

Pye technicians have discovered a 
means of broadcasting a sound ‘snap- 
shot’ during that pause. 

Guests who saw the system operating 
report that reproduction of both sound 
and vision is superior to the older system 
of dual transmission. 


January 1971 


Million volt electron microscope: 
The first commercial million volt elec- 
tron microscope to be built in Europe is 
now installed at the UK Atomic Energy 
Authority at Harwell. It will be used in 
studies of neutron radiation damage in 
reactor materials and in their non- 
nuclear program. 

The high voltage makes it possible to 
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obtain sharp images from thick speci- 
mens. This, combined with the large 
specimen space available, enables a 
wide variety of experiments such as 
heating and tensile testing to be per- 
formed within the microscope while the 
specimen is under observation. 

High efficiency klystron: An elec- 
trostatic depressed collector developed 
by the General Electric Company in 
the USA has increased the efficiency 
of a high power broadcast klystron 
from 45% to 67% according to Dr 
Theodore G. Mihran, a physicist at 
the company’s research and develop- 
ment centre. | 

Developed for space apptications, 
the high efficiency klystron may help 
make possible communications satel- 
lites for direct and simultaneous 
nationwide television broadcasting, Dr 
Mihran said. 

By virtue of its increased efficiency, 
the tube’s heat rejection system and the 
satellite’s solar cells can be reduced; the 
former by two to three times, and the lat- 
ter by more than a third. The combina- 
tion of increased efficiency and size 
reduction is expected to permit smaller 
communication satellites with less 
power needed for launching. + 


0. Said of operated power 


switch. (6) 
. Inert gas. (5) 
. Australian Antarctic 


research station. (5) 
. Said of mobile phone 
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oe SONY RELEASES NEW 32-BIT 
Electronics Australia’s CD-BASED ‘PLAYSTATION’ 


PRODUCT REVIEWS: 
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CYBEC WINS VIC 
PREMIER’S AWARD 


Melbourne based Cybec, which pro- 
duces the highly regarded 
computer virus protection 
program VET, has been 
awarded the Victorian 
Premier’s Award for out- 
standing technological devel- 
opment. The Award was pre- 
sented by Premier Jeff 
Kennett to Cybec founder 
Roger Riordan, at the recent 
Telstra and Victorian 
Government Small Business 
Awards evening. 

Founded six years ago, 
Cybec has also received inde- 
pendent acclaim for VET by 
the highly regarded virus pub- 
lication Virus Bulletin, which 
gave it a 98% rating — ahead 
of McAfee’s Viruscan, Virus 
Buster, Central Point Anti- 
Virus, F-Prot, IMB Anti- 
Virus, Microsoft Anti-Virus 
and Norton’s Anti-Virus. 
~ Major Australian users of 
VET include the Common- 
wealth Bank of Australia, Westpac 
Banking Corp, NSW and Victorian 
TAFEs, and BHP. (Smaller users 
include Electronics Australia!) 


IREE LINKUP TO 
HONOUR MARCONI 


On December 12, 1901, on Signal Hill 
in St John’s Newfoundland, Guglielmo 
Marconi received a signal (the Morse 
letter ‘S’) transmitted from Poldhu in 
Cornwall (UK) — the first demonstra- 
tion of long distance radio communica- 
tions. To commemorate the centenary of 
his first transmission in December 1895, 
the IREE Society Hobart Local Area 
Committee has planned a ‘multimedia’ 
linkup between Hobart and St John’s 
during its annual Radio Foundation Day 
Dinner, on December 12, 1995.. 

The main planned linkup is’ via HF 
radio, where Richard Rogers VK7RO 
will have attempted to make a Morse 
contact on 7018kHz with radio station 
VOIAA operated by the Society of 
Newfoundland Radio Amateurs, in 
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Cabot Tower on Signal Hill — close to 
the longest possible transmission path 
on Earth. In addition it was planned to 
be on contact with St John’s via the 


Intel’s new Pentium Pro processor chip itself measures 
around 13mm sq., but is packaged together with a 256K 
or 512K Level 2 cache memory chip measuring almost as 
much. Both are made using 0.6 micron technology, and 
operate from three volts. The power dissipation is around 
30 watts! 





Internet, by email and also using the real 
time, interactive ‘talk’ Unix program. 
Links via normal and cellular phones 
were also planned. 

Organiser of the event was IREE Vice 
President and Councillor David 
Edwards, a former EA staff member now 
working for the CSIRO Division of 
Oceanography. As this issue went to 
press before the event, we are unable to 
report on its success. However we’ll try 
to give details next month. 


JENSEN BOOK 
WINS AWARD 


Australian author Peter Rolf Jensen’s 
book Jn Marconi’s Footsteps: Early 
Radio, published by Kangaroo Press, 
has won one of the 1995 Scientific 
American Young’ Readers Book 
Awards. The awards are newly estab- 
lished by the highly regarded US journal 
Scientific American, and are designed to 
recognise outstanding achievements in 
communicating scientific or technical 
topics to a youthful audience. 
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Peter Jensen VK2AQJ, who has con- 
tributed to EA, is an architect, town 
planner and long-time radio amateur 
with a deep interest in radio history. In 
his book he describes both 
the work carried out by 
Marconi and the more impor- 
tant places in which it was 
carried out, linking the narra- | 
tive together with his own 
experiences in visiting them. 
A section at the rear explains 
how he made replicas of 
some of the more important 
early radio equipment, and 
gives sufficient information 
to allow the reader to make 
their own. 

All books which received 
the Book Awards are appar- 
ently reviewed in_ the 
December 1995 issue of 
Scientific American. 


COMPUTER SHOW 
SUB WINNER 


Winner of the 12-month 
free subscription to 
Electronics Australia at the 
recent Brisbane Computer Show was Mr 
Phillip Kay, of Abstract Lighting in 
Deception Bay, Queensland. Our con- 
gratulations to Mr Kay, and we hope he 
finds the issues of interest and value. 


CD-I PLAYBACK 
BOARD FOR PC'S 


Philips is shortly planning to intro- 
duce a plug-in board for IBM-compati- 
ble PCs, which allows the playback of 
all CD-i, Video CD, CD Audio, Photo 
CD and Digital Video titles. The board 
effectively converts the PC into a fully 
functional and user friendly CD-i/Video 
CD player. | 

Since the board performs all of the 
necessary multimedia functions inde- 
pendently of the CPU, it can be used in 
machines with CPUs between a 
386SX/16MHz and a Pentium with the 
same image quality and speed. All CD-i 
titles run directly from the CD and do 
not use hard disk space or system mem- 
ory. MPEG quality Digital Video, Video 
CD and CD-i Digital Video titles are 








provided in theatre-quality images. 

The CD-i/PC board also comes with 
an IDE CD-ROM drive interface. 

Philips has also developed a CD-i 
based Internet access package, which 
allows users with a CD-i player and 
colour TV receiver to gain convenient 
access to the Internet and World Wide 
Web. The CD-Online package contains 
an CD-i disc and a 14.4kb/s modem, and 
the disc software allows automated login 
to the nearest Internet access provider. 
CD-Online also maintains a set of 
WWW home pages, offering user sup- 
port information and hypertext links to 
other net sites. 


FREE EMC NEWSLETTER 


Schaffner’s free EMC world 12-page 
newsletter is distributed every three 
months and covers many important 
EMC issues that are relevant to the new 
mandatory standards being introduced 
by many countries around the globe. 

A valuable feature is the centre lift out 
guide to Electromagnetic Immunity 
Standards — ‘Standards UPDATE’ 
which lists the types of EMC test, the 
relevant IEC test number and a brief 
description of the test parameters. 

Other issues commonly covered are 
EMC instrument calibration/certifica- 
tion, new products, testing short cuts, 
world EMC news events and seminars, 
and application notes. 

For further information circle 230 on 
the reader service coupon or contact 





Westinghouse Industrial Products, 
Locked Bag 6, South Melbourne 3205; 
phone (03) 9676 8888. 


CHURCHILL TRUST 
INVITES APPLICATIONS 


Each year the Winston Churchill 
Memorial Trust awards a number of 
individual Australians with Churchill 
Fellowships, which fund approximately 
three months of overseas travel for study 
purposes. In 1996 the Trust will be 
financing the study trips of some 86 
Australians in this way. 

Applications are now invited for the 
1997 Churchill Fellowships, which 
are open to all Australian residents. 
Most ‘require no academic or other 
formal qualifications, as merit is the 
primary test. 


SONY RELEASES INTERACTIVE ‘PLAYSTATION’ 


Sony Computer Entertainment has launched in Australia its 


For further information and applica- 
tions forms, send a stamped and self- 
addressed 24 x 12cm envelope to: 
Application Forms, 

The Winston Churchill Memorial Trust, 
218 Northbourne Avenue, 
Braddon, ACT 2612. 

Applications and references close on 

February 29, 1996. 


US STUDY LINKS 
LF FIELDS & CANCER 


A report prepared for the US 
National Council on _ Radiation 
Protection by a committee of leading 
experts in electromagnetic fields has 
recommended that safety limits for 
exposure to low frequency fields 
should be lowered to a level 5000 times 
smaller than the currently accepted 
international limits. The report was 
funded by the US_ Environmental 
Protection Agency. 

Chairman of the committee was 
Professor Ross Adey, an Australian neu- 
rologist at the Veterans Affairs Medical 
Center in Loma Linda, California. 
Professor Adey is reported in New 
Scientist as saying that there is now “a 
powerful body of impressive evidence” 
to show that very low exposure to 
EMF’s has subtle, long term effects on 
human health. “The sensitivity of the 
brain and its mechanisms to these fields 
is the key to understanding this issue’, 
he added. 

The safety limit recommended in the 


long awaited 32-bit, CD based video games/entertainment sys- 
tem, the PlayStation. The company says PlayStation has the 
power to provide realtime action, 3D graphics and CD quality 
stereo sound, and is expected to emulate the huge success of 
Sony Walkman 24 years ago. : 

“Sony is widely recognised as a leader in entertainment tech- 
nology, having invented CD-ROM, co-invented the audio CD 
and was the first with innovative products like the Walkman, 
Trinitron television, Camcorder and Discman. This trail of 
innovation now leads directly to PlayStation, which aims to 
shape the future of interactive home entertainment,” said 
Michael Ephraim, General Manager of Sony Computer 
Entertainment in Australia. 

“Hundreds of millions of dollars have been injected into the 
six year development of PlayStation, which makes it as impor- 
tant as the launch of the Sony Walkman in 1972. The invest- 
ment in PlayStation demonstrates how serious Sony is to grow, 
and establish global leadership of the interactive home enter- 
tainment market.” 

Retailing for $695, the PlayStation is packaged with a sam- 
ple disc of new game clips and playable demos. It employs a 
32-bit RISC processor (the first time a RISC chip has been 
used in a games machine), runs at SOOMIPS (millions of 
instructions per second), juggles 1.5 million polygons per sec- 
ond and is JPEG compatible for full motion video sequences. 
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report is 0.2 microteslas, whereas 
that currently recommended by the 
World Health Organisation is 
1000uT. The field around many cur- 
rent domestic appliances exceeds 
Q.2uT at distances of less than 
300mm, while the field beneath many 
high voltage transmission lines is 
typically between 8 and 40uT 
depending upon the voltage level. 


VIRTUAL ELECTRON 
MICROSCOPE LAB 


For more than a decade, scientists 
have travelled to Berkeley in California 
to use the unique high voltage electron 
microscope at Ernest Orlando 
Lawrence Berkeley National 
Laboratory. Now the Berkeley Lab is 
taking the facility to the user. 

No, the three-story-tall microscope 
(the most powerful in the USA) has not 
been put on wheels. Rather, the 
Laboratory has created a set of interac- 
tive, online computing tools that will 
allow scientists to manipulate the 
instrument, conduct experiments, and 
view images from their own offices, via 
the Internet. 

In-situ electron microscopy — induc- 
ing and observing changes to a sample 
in the microscope — had never been 
done remotely until a demonstration by 
Berkeley Lab scientists last August. 

The presentation, during _ the 
Microscopy Society of America’s annu- 
al international meeting in Kansas City, 
caused a minor sensation, so much so 
that a repeat demonstration was 
demanded by scientists who had 
missed the first one. 

Two thousand miles from Berkeley, 
researchers used a computer to take 


COCHLEAR-SIEMENS 
FORM HEARING ALLIANCE 


Australia’s Cochlear Limited, a leader 
in Cochlear implant technology, has 
formed a collaboration with German 
based Siemens Audiologische Technik 
GmbH, the world’s leading hearing 
instruments company. Under the new 
_ agreement the companies will evaluate 
possibilities to cooperate in marketing, 
sales, distribution and R&D projects 
which have mutual benefit. 

“Our global agreement demonstrates 
that Siemens is expanding its horizon, to 
better service hearing impaired cus- 
tomers’, according to Brad Carlisle, 
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UK company PDR Microelectronics has announced the sale of its one thousandth 
focused infra-red (FIR) SMT repair system, since it introduced this technology in 
1986. The machine was purchased by Fujitsu Telecommunications Europe Ltd. 


control of the microscope, heat an 
advanced alloy specimen, and observe 
the ensuing progression of structural 
changes on the computer monitor. 

The team bringing the electron micro- 
scope online is led by computer scien- 
tist Bahram Parvin and Michael 
O’Keefe, the deputy head of the lab’s 
National Center for — Electron 
Microscopy. Other team members 
include John Taylor, Brian Crowley, 
Doug Owen, Ken Westmacott, Bill 
Johnston, and Uli Dahmen. 

To make remote control of the 
microscope possible, Parvin’s team is 
automating onsite the positioning and 
focusing of the microscope. This is 


Managing Director of Brisbane based 
Rexton, the Australian hearing technolo- 
gy arm of Siemens. “For example, 
Siemens has formed over 20 joint ven- 
tures in China alone, so we can help 
Cochlear into the world’s biggest poten- 
tial market.” 

“The collaboration with Siemens will 
help Cochlear re-enforce our preemi- 
nence in cochlear implant technology”, 
says Albert Sorrell, general manager, 
Asia Pacific region, Cochlear Limited. 
“With the recent approval of cochlear 
implants for the severely hearing 
impaired, this collaboration can help us 
reach, and grow, this newest segment of 
our business”. 
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being made possible through the 
development of advanced computer 
vision algorithms. 

Experimenters at remote locations 
will be able to ‘drive’ the microscope. 
They will be able to change magnifica- 
tion, scan the sample, alter its orienta- 
tion, and trigger a range of experimen- 
tal conditions. Collaborators will do 
this through a computing environment 
that includes the necessary video-con- 
ferencing tools. 

A short movie demonstrating comput- 
er vision tracking of DNA can be seen 
on the World Wide Web at the address 
of http://www-itg.Ibl.gov/ITG.hm. pg. 
docs/VISION/DNA_track.mpg. 


Among specific areas in which 
Cochlear and Siemens will collaborate 
are the development and communication 
of a joint marketing positioning strategy 
and joint participation in congresses, 
workshops and presentations. In the 
R&D area, the companies plan to work 
on joint research projects leading to the 
development of new and improved prod- 
ucts and technologies. 

Cochlear Limited has offices located 
throughout the world which provide 
comprehensive service and support. It is 
the world leader in multi-channel 
cochlear implant technology and manu- 
factures the Nucleus 22 Channel 
Cochlear Implant System. 





FLUKE METER 
SAFETY RECALL 


Philips Scientific & Industrial is 
advising owners of certain models of 
Fluke digital multimeters to return the 
meters for a safety modification. The 
Fluke meters concerned were manufac- 
tured after July 1994 and can be identi- 
fied with the model numbers 70, 73, 75, 
77, 21 and 23, with serial numbers in the 
range from 60990000 to 6375200. 
A malfunction may arise in the affect- 
ed units when used to measure 400V 
DC or greater. The meter may go into a 
lock-up state and indicate a reading of 
(or near) zero. 

The safety modification involves the 
installation of a special capacitor, and 
Philips Scientific & Industrail is offer- 
ing a free calibration for those affected 
meters which are returned for the modi- 
fication. Multimeters that have the mod- 
ification made will be marked with the 
letter ‘R’ near the serial number. 

Telephone enquiries on this modifica- 
tion are being handled by Paul Tamone 
at Philips Scientific & Industrial on (02) 
888 0491. 


PHILIPS RELEASES 
CD-ERASABLE SPECS 


Philips Electronics has distributed 
the proposed specifications for an 
erasable Compact Disc format, indicat- 
ing significant progress in enabling 
companies to bring CD-Erasable prod- 
ucts to market in 1996. 

The release of the specifications came 
just five months after 10 major manu- 


facturers — IBM, Ricoh, Hewlett- 


Packard, Mitsubishi Chemical 
Company (MCC), Mitsumi Electric 
Co., Matsushita Kotobuki Industries 
(MKE), Sony, 3M, Olympus and 
Philips announced their support for the 
development of an erasable CD format 
for data applications. 

With a data capacity of up to 680MB 


per disc, CD-Erasable provides addi- 
tional benefits to application environ- 
ments currently served by CD- 
Recordable products. 

CD-Recordable discs provide more 
permanent data storage, while CD- 
Erasable allows data to be updated 
and disc space to be reused. CD-E dri- 
ves will be capable of reading all 
existing CD formats. They can also 
write and read CD-Recordable media 
and, of course, these products will be 
able to read, write and overwrite CD- 
Erasable discs. 


FIRST COMMERCIAL 
SCALE POWER PLANT 


What is claimed to be the first com- 
mercial scale solar power station in New 
South Wales has begun operation in 
Nimbin. Called the Sunpower Project, 
the 10 kilowatt facility is said to repre- 
sent a significant milestone in the devel- 
opment of a new Australian industry 
which will allow customers to chose 
environmentally sensitive electricity for 
their power requirements. 

Solar generated electricity from the 
Sunpower Project will be available for 
sale to North Coast residents from early 


in 1996. Mr Greg Don, the Retail Sales" 


Manager with NorthPower said that as 
demand for solar generated electricity 


grew, the Sunpower Project would be 


expanded and other projects initiated. 
NorthPower distributes electricity from 
mid north coast and far north coast of 
New South Wales to the Queensland 
border and west to Bourke. 

Opened by Mr Harry Woods, MP on 
behalf of Federal Industry Science and 
Technology Minister Senator Peter 
Cook, the Sunpower Project is the result 
of a two year research and development 
project undertaken by a consortium 
which includes Essex Electrical Pty Ltd, 
Hundell Corporation, NorthPower, the 
Department of Primary Industry and 
Energy and the Electricity Association 
of NSW. 


@ TGE has been appointed as the Australian distributor for the Data Guard Electronics range 


of uninterruptable power supplies. 


@ Glenn Ward has been appointed product marketing manager of electronic test and mea- 
surement instruments for Nilsen Technologies. 

@® The 12th international computer expo Computer ‘96 will be held at the Hong Kong 
Convention and Exhibition Centre, May 15-18 1996. For details phone (852) 2865 2633. 

@ Kenwood Electronics has appointed Nilsen Technologies as the exclusive distributor for 
Kenwood test and measurement instruments in Australia. 

@ Mr Ron Spithill, managing director of Alcatel Australia, has been appointed to the Board of 
the worldwide Alcatel group’s telecommunications operations. This is the first time an 


Australian has held such a position. 


@ Amber Broadcasthas been appointed as the exclusive distributor for Pro-Bel signal switch- 


er, routing and signal management products. 
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TECH-RENTALS NOW ISO 
9002 CERTIFIED 


Tech-Rentals has implemented a 
quality management system certified 
by  Lloyd’s’ Register Quality 
Assurance (LRQA), meeting the ISO 
9002:1994 standard. 

The standard assures customers of an 
efficient and reliable management sys- 
tem, designed to ensure consistent levels 
of customer service. 

A major goal of the company is to 
maintain a high level of flexibility 
and service in meeting customer 
needs, which in the rental market are 
often urgent. 

At the same time the planning of the 
quality system has involved a complete 
review of Tech-Rentals’ calibration pro- 
cedures and facilities. This has been a 
major task given the rental inventory 
size of 900 different instrument models 
and over 7000 assets. 

Managing Director Paul Jindra stated 
“Tech-Rentals had its foundations 20 
years ago as a third party service com- 
pany. The adoption of the ISO 9002 for 
our quality system is a logical step in 
continuing to meet our customers’ needs 
for quality products both in the instru- 
mentation and computer fields.” 


AUST. FIRE ALERT 
SYSTEM FOR TELSTRA 


Telstra has installed a world recog- 
nised, Australian designed fire alert sys- 
tem to ensure the security of its telecom- 
munications network. 

“We need the earliest indication of a 
possible fire, particularly as new tech- 
nology such as fibre optics and electron- 
ic switches have enabled us to concen- 
trate more and more telephone traffic 
into a single cable and switching area’, 
Telstra’s National Fire Co-ordinator, Mr 
Rod Sinclair. “If a fire was to occur 
now, it would affect many more people 
and businesses than it would have just 
10 years ago,” he added. 

Telstra has selected an Australian 
designed early system called VESDA. 
“By using VESDA technology we can 
detect a potential fire during the pre- 
combustion period and act on the threat 
before it progresses further,” Mr 
Sinclair said. 3 

With the telecommunications cable 
tunnels, some of which are located 
30m _ beneath the roadway, the 
VESDA. “By using VESDA technolo- 
gy we can detect a potential fire dur- 
ing the pre-combustion period and act 
on the threat before it progresses fur- 
ther.” Mr Sinclair added. 
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Construction Project: 


A POST test 
card for iBM PCs 





When you’re trying to track down strange faults in a PC, you can save a lot of time and trouble by 
using a ‘POST Card’ to display the codes generated by the PC’s own inbuilt Power-On Self Test 
routine. This article describes how to build your own low cost POST card using an Altera 


EPM7032 EPLD device. 


by DAVID N. WARREN-SMITH, CPENG 


Some readers of my article on the 
Altera system, published in the 
December 1994 issue of Electronics 
Australia may have acquired a free copy 
of Altera’s First Step evaluation soft- 


ware. A neat project that is within the 


capabilities of this software is a POST 


test card for IBM compatible PCs, as: 


presented here. 

Similar cards have been described in 
overseas electronics magazines, as 
listed in the references at the end of 
this article. In this article I will give 
enough detail, including the complete 
source code, for the electronics enthu- 
Siast to construct their own POST test 
card, using Altera’s low cost 
EPM7032 device. 

This device can be compiled with 
Altera’s First Step software and con- 
sequently any one with a copy of 
this software and a compatible pro- 
grammer can Start experimenting 
with this device. 

The First Step software runs in MS 
Windows and provides an integrated 
environment consisting of a text editor, 
a compiler and a hierarchy manager. 

To use the software you first enter 
the source code with First Step’s text 
editor, then you set the project name to 
the name of the source code file, which 
generates a .ini file, and then you call up 
the compiler which generates a report 
file (.rpt) and a programmer (.pof) file 
amongst others. The .pof and .ini files 
are required by the programmer hard- 
ware to program the device. 

If you don’t have a copy of First 
Step you can get your own copy from 
the Bulletin Board Service operated 
by Veltek Australia, Altera’s 
Australian distributor. 


The numbers for Veltek’s BBS are 
(03) 888 7776 in Melbourne and (02) 
713 7278 in Sydney. Be prepared to 
download a fairly large file. 

If you would like to construct the 
project but do not have access to a 
programmer, I am prepared to supply 
a programmed 7032 device at a nomi- 
nal charge for the service. My phone 
number and address are given in the 
source code listing later in the article. 

A computer club friend of mine, Eric 
Patching, and myself have built our- 
selves these test cards. Eric came across 
an article in one of the UK electron- 
ics magazines (see references) for a PC 
POST (Power On Self Test) test card. 

The idea of the test card is that if you 
have an old AT type PC motherboard 
which may have stopped. working, you 
plug the POST test card into the moth- 
erboard and power up. The test card has 
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a two digit seven-segment LED display 
which displays a two digit hexadecimal 
number. As the PC goes through its 
POST testing routine it writes a number 
at a specified I/O address prior to each 
test — which is read, stored and dis- 
played by the test card. The PC halts if 
a test fails. 

If the POST test does not run through 
fully, the last number showing repre- 
sents the last test run and hence the fault. 
You look up the number in a chart to 
find out the cause of the fault. The test 
card does not require a video or other 
card in the PC. 

The test card in the original maga- 
zine article! required three PAL chips 
and Eric asked me where he could 
get them. I pointed out that I could 
program the whole requirement into 
a single EPM7032 device. Eric made 
up the printed circuit cards for us 


resistance (inductors) from 200 to 
200kQ, capacitance from 200pF to 
200uF and equivalent shunt conduc- 
tance (capacitors) from 20uS to 200mS. 
Three test frequencies are used for the 
various measurement ranges (160Hz, 
1.6kHz and 16kHz), and the maximum 
readout resolution is 0.1pF, 0O.luH, 
10mW and 0.01uS. The basic rated 
accuracy is 0.5%. 

HM8021-3 Universal Counter: This 
module provides a complete multi-mode 
counter with a frequency range from DC 
to 1.6GHz. Input channel A covers from 
DC to 1S5O0MHz with 1M/40pF input 
impedance, while channel C covers 
from 100MHz to 1.6GHz with nominal 
50Q input impedance. Input sensitivity 
is 20mV, and the LED readout provides 
eight digits plus exponent. The TXCO 
timebase has a rated stability of 5 x 10’. 
HM8026 Wow & Flutter Meter: This 
module was developed for the measure- 
ment of speed drift, wow and flutter in 
analog magnetic recorders and record 
turntables. It can use crystal-controlled 
test signals of either 3000Hz or 3150Hz, 
and provides a three-digit LED readout 
with a of 0.001% for wow and flutter, or 
0.01% for speed drift. Results are calcu- 
lated using the two-sigma technique. 
HM8027 Distortion Meter: Measures 
total harmonic distortion in the audio 
range, between 20Hz and 20kHz in three 
bands. A three-digit LED readout pro- 





vides a maximum resolution of 0.01%. 
The ‘fine tuning’ for fundamental 
nulling is automatic, and there is an out- 
put for monitoring the residual compo- 
nents on a scope. : 
HMS8030-5 Function Generator: A 
versatile signal source for testing and 
experimentation, capable of generating 
sine, square or triangular waveforms 
over the frequency range 0.05Hz - 
5MHz in eight decade ranges. Output 
frequency is displayed on a four-digit 
LED readout, and output voltage (maxi- 
mum 10V into 50Q) is adjustable over a 
60dB range via switched and variable 
output attenuators. The module can also 
perform frequency sweeping over a 
100:1 range. 

HM8032 Sinewave Generator: Based 
on a Wein bridge RC oscillator, this 
module covers from 20Hz to 20MHz 
with a distortion of less than 0.2% below 
500kHz and an output flatness of less 
than 0.2dB. Output frequency is dis- 
played on a four-digit LED readout. 
Both 600Q and 50Q outputs, with a 
maximum output voltage of 1.5V RMS 
into 50Q; output level is adjustable over 
a 60dB range via switched and variable 
Output attenuators. 

HM8035 Pulse Generator: This mod- 
ule produces pulses with less than 3ns 
rise/fall time, over a frequency range 
from 2Hz to 20MHz plus manual one- 
shot mode. Pulse width is continuously 
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adjustable from 20ns to 200ms, with a 
LED indicator to warn when width 
exceeds repetition period. Two separate 
main outputs have independently 
adjustable polarity and amplitude (0.8 - 
5Vp-p) into 50Q, with a trigger output 
also provided (leading by 10ns). 
HM8037 Lew Distortion Generator: 
A high quality audio sinewave generator 
providing highly stable signals 
adjustable.in frequency between 5Hz 
and 50kHz, with-PHD less than 0.01%. 
Output frequency is displayed on a 
three-digit LED readout, while output 
level (maximum over 1.5V RMS into 
600Q2) is adjustable over a 60dB range 
via switched and variable attenuators... 
HM8040-2 Triple Power Supply: A 
compact variable supply with digital 
metering, for laboratory testing and edu- 
cational work. Three independent, fully 
floating DC supplies: one nominally 
fixed at 5V/1A (actually adjustable +/- 
0.5V), while the other two are separate- 
ly adjustable 0 - 20V at O.5A, with 
adjustable current limiting. Each of the 
two variable supplies has a three-digit 
LED readout, switchable between out- 
put voltage and current. All outputs can 
be connected in series if required. 
HM8042 Curve Tracer: This micro- 
processor-based module converts any 
oscilloscope with X-Y display capabili- 
ty into a system capable of displaying 
the characteristic curves of semiconduc- 
tor devices such as diodes, transistors, 
FETs and thyristors. Provides on-screen 
display of up to five curves, with cursors 
for parameter value readout and auto 
calculation of dynamic parameters. 
Offers three collector/drain voltage 
ranges (2V, 10V and 40V); three collec- 
tor/drain current ranges (2mA, 20mA 
and 200mA); and three power ranges 
(40mW, 400mW and 4W). 


What we found 


Thanks: to Hameg’s Australian dis- 
tributor Kenelec, we were able to 
examine and try out an HM8001-2 
mainframe unit with a total of four sam- 
ple modules: an HM8018 L-C Meter, an 
HM8027 Distortion Meter, an HM8032 
Sinewave Generator and an HM8035 
Pulse Generator. 

We were very impressed with the 
overall ‘build quality’ of both the main- 
frame unit and the modules. They were 
nicely made, and also revealed that a 
good deal of thought and planning had 
gone into both the electrical and 
mechanical aspects of their design. For 
example while both mainframe and 
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and I provided the 7032 devices. We 
duly got together when a card was 
ready to test and we found it to be 
fully operational. : 

I think this is a plus for the Altera 
7000 devices, considering the ease with 
which they provided a one-chip solu- 
tion. The 7032 device directly interfaces 
with the ISA bus and directly drives the 
seven-segment common anode LED dis- 
plays quite happily through current lim- 
iting resistors. 

In another magazine article’ describ- 
ing a POST test card, the author has used 











+5V +5V 


L 


Jumper Header ve 


Address selection 


eight discrete small-scale ICs to achieve 
the same result. 

In yet another article’ the author 
has used four ICs including two 
GAL chips, but this article has made 
provision for six possible addresses for 
the diagnostic address, for different 
BIOS versions. 

This article is also the most compre- 
hensive of the three articles and lists 
available commercial hardware and soft- 
ware for PC diagnostics. 

The test card that Eric and I have con- 
structed gives a selection of the two 
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(LED monitors for power rails not shown) 


DATA BUS 
EPM7032 N 
% 24 137° 1k 7 Fi 
cee Ae ae ae : 
a fei aM d 
em Re A 
ADD BUS \ g Fig.1: The schematic for 
. 21 NC aay ae the POST card. As you 
ae = can see, it’s surprising- 
eae ly simple, thanks to the 
er ar 7SEGLEDCA = yse of a_ pre-pro- 
N 
Nf Ae , grammed EPLD device. 
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“a MO Ao I plays, some LEDs and a 
ai NC——] é handful of resistors and 
A Ry POST woe +5V cA capacitor. Ss. 
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most common addresses. It could proba- 
bly be modified to give all six addresses, 
but we haven’t tried this. 

For deciphering the codes that come 
up in the POST test any of the articles 
listed give details. ; 

There is a shareware program called 
Post Code Master (PCM) that provides 
quick look up for both POST codes and 
BEEP codes through a software pro- 
gram. It should be possible to get a copy 
of this program off a bulletin Board such 
as that operated by _ Electronics 
Australia. 1 found a copy on the ‘SIM- 


Use this overlay dia- 
gram when you are 
wiring up your own 
POST card. The small 
three pin jumper head- 
er with the A and X 
labels is used to config- 
ure the card for use in 
AT or XT machines 
respectively. 
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A POST test card for IBM PCs 
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Since active low outputs 
are required, the segments 
consist of digits in which 
the segments do not appear 
in the table on the left. 


Fig.4: How the decoding for the seven segment displays is derived. The actual 
decoding is performed in the author’s program, of course. 


TEL for DOS’ CD-ROM, in the miscel- 
laneous info section. 
Circuit description 


The schematic of Fig.1 shows the 
basic circuit, which as you can see is 
very straightforward. It consists main- 


4.5 " 








MN 


ly of the 7032 and the seven-segment 
display devices plus current limiting 
resistors and decoupling capacitors. 
Usually provision is made on POST 
cards for LEDs to monitor the supply 
rails and other key signals. These are 


have not been shown on the schemat- 
ic. The LEDs monitor MEMR, CLK, 
OSC and RES, along with +5V, 
+12V, -5V and -12V. 

Decoupling capacitors are placed 
near the four supply points on the 
PLCC socket. The jumper header 
makes provision for two addresses, one 
of which is 80H for the AT bus. The 
other is 60H, which according to refer- 
ence 3 is for the XT bus. 

The PCB design produced by Eric 
Patching is shown in Fig.2. As you can 
see, it is double sided, as cards have 
to be in order to connect to the con- 
tacts on both sides of the PC expan- 
sion bus’ sockets. The PCB 
wiring/overlay diagram is also shown 
(Fig.3), and using this along with the 
photograph should make assembly of 
the board very straightforward. 


EPLD source code 


For those who would like to program 
their own EPLD device, the source 
code I have developed is shown in the 
box. It is commented to help in under- 


also provided here, although they _ standing it. 
OF TO ON HRN OTS 
= w) - Ww) - 
ne Bho Gee pe 4 P.0.S.7. BOARD 
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COMPONENT SIDE 


Here are the etching patterns for the top and bottom of the POST card board, reproduced as usual actual size for those 
who like to etch their own boards. (Courtesy of Eric Patching.) 
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Source code for the POST EPM7032 


Title “POST test card for PCs”: 
% File name: POST1.TDF 
Started: 6 December 1994 


Updated: 29 April 1995 (ADDR for selecting address added.) 

Concept from: Electronics Today International, October 1994 Page: 22 - 27. 
Coded by David N. Warren-Smith of Digital Logic Systems, South 
Australia. PO Box 647, Elizabeth, SA 5112, Phone: (08) 255 2953 


% 
FUNCTION LATCH (D, ENA) RETURNS (Q); 
DESIGN IS POST1 : 
BEGIN 
DEVICE IS EPM7032L044-15T 


BEGIN % This section assigns signals to the pins on the socket % 


) 

VARIABLE 

LLI6..0] =: LATCH; 
LM[6..0] —: LATCH; 
STROBE : LCELL; 
BEGIN 


MA, MB, MC, MD, ME, MF, MG : OUTPUT; 


% 7 segment outputs for MS digit % 


% This section is for declaration of internal variables % 


% A=0, B=1 ... G=6 % 
% Latches for POST data word % 
% Internal address select % - 


% This section is for logic equations % 
% With ADDR = High address is 80H for the AT bus, 


with ADDR = Low address is 60H for the XT bus % 
STROBE = (A[9..0] == H"080") & INALE & INIOW & ADDR % Address 80H % 
# (A[9..0] == H"060") & INALE & INIOW & 'ADDR; %,Address 60H % 
% Insert the required second address in place of H"060" if different % 


LL{].ena = STROBE; 
LM{[].ena = STROBE: 


% The code on the data bus is translated to 7 segment code and stored 


= !D3&!D2&!D1&D0 # !D3&D2&!D1&!D0 # D3&!D2&D1&D0 


# D3&D2&!D1&D0; 


LLid =!D3&D2&!D1&D0 # !D3&D2&D1&!D0 # D3&!D2&D1&D0 


# D3&D2&!D1&!D0 # D3&D2&D1; 


= !D3&!D2&D1&!D0 # D3&D28!D1&!D0 # D3&D2&D1; 
= !D3&!D2&!D1&D0 # !D3&D28&!D1&!D0 # D3&!D2&D1&!D0 

# D2&D18&D0; 
= !D3&!D2&D0 # !D3&D2&!D1 # !D3&D2&D1&D0 # D3&!D2&!D1&D0; 
= !D3&!D2&D1 # !D3&!D2&D0 # !D3&D2&D1&D0 # D3&D2&!D1&D0; 
= !D3&!D2&!D1 # !D3&D2&D1&D0 # D3&D2&!D18!D0; 


LMO.d = !D7&!D6&!D5&D4 # !D7&D6&!D58&!D4 # D7&!D6&D5&D4 


# D7&D6&!D5&D4; 


= !D7&D6&!D5&D4 # !D7&D6&D58!D4 # D7&!D6&D58D4 


# D7&D68&!D58!D4 # D7&D6&D5; 


LM2.d =!D7&!D6&D5&!D4 # D7&D6&!D58!D4 # D7&D6&D5; 
= !D7&!D6&!D5&D4 # !D7&D6&!D5&!D4 # D7&!D6&D5&!D4 


# D6&D5&D4; 


= !D7&!D6&D4 # !|D7&D6&!D5 # !D7&D6&D5&D4 # D7&!D6&!D5&D4; 
LM5.d =!D7&!D6&D5 # !D7&!D6&D4 # !D7&D6&D58D4 # D7&D6&!D5&D4; 
LM6.d =!D7&!D6&!D5 # !D7&D6&D5&D4 # D7&D6&!D5&!D4; 


% Qutput logic (active low) is driven-directly from the latches% 
% Least significant digit of POST code % 


% Most significant digit of POST code % 


AO @ 4 - INPUT ; 
Al @ 2 : INPUT ; 
A? @ 4 : INPUT : in 7 latches for each digit % 
A3 @ § : INPUT : LLO.d 
A4 @ 6 - INPUT : 
A5 @ 7 - INPUT : 
AG @ 8 - INPUT ; 
A7 @ 9g - INPUT; LL2.d 
A8 @ 1 : INPUT : LL3.d 
AQ @. 42 : INPUT : 
DO @ 24 : INPUT : LL4.d 
D1 @ 2 : INPUT : LLS.d 
D2 @ 2 : INPUT : LL6.d 
D3 @. 37 : INPUT: 
D4 @ 2 - INPUT ; 
D5 @ 2 - INPUT ; 
D6 @.. 3] : INPUT : LM1.d 
D7 @ 32 - INPUT ; 
ADDR @ 4 : INPUT : 
NALE %orAEN% @ 43 : INPUT : LM3.d 
NIOW @ 44 - INPUT : 
LA @. 2B : OUTPUT: LM4.d 
LB @ 14 : OUTPUT: 
LC @ 16 : OUTPUT: 
LD @ 47 : OUTPUT: 
LE @ 18 : OUTPUT: 
LF @ 19 : OUTPUT: LA = = LLO.q; 
LG @ 20 : OUTPUT: LBs =LL1.q; 
MA @ 33 : OUTPUT: : LC = = LL2.q; 
MB @ 34 : OUTPUT: LD = =LL3.q; 
MC @ 3 : OUTPUT: LE =LL4q; 
MD @ 3 : OUTPUT: LF =LL5.q; 
ME @ 38 : OUTPUT: LG =LL6.q; 
MF @ 39 : OUTPUT: 
MG @ 40 : OUTPUT: MA = =LM0.q; 
END: MB =LM1.9; 
END: MC =LM2.q; 
SUBDESIGN POST1 MD = =LM3.q; 
( % This section is for declaration of inputs and outputs % ME =LM4.q; 
A[9..0] ‘INPUT; % Address inputs % MF == LM5.q; 
D[7..0] :INPUT; % Data bus inputs % MG = =LM6.q; 
ADDR, % Address select input % END; 
NALE, NIOW : INPUT; % Address latch enable, !0 write signal % 


4A; LB, LG, LD; LE, LF, LG : OUTPUT; 


% 7 segment outputs for LS digit % 


The author’s source code listing for his program for the EPM7032 EPLD device in the POST card.. 


The logic consists of an address 
decoder, logic for decoding the seven 
segment display segments and two sets 
of latches for storing the segment data. 

The segment outputs are driven 
directly from the latches. The decoding 
for the segments is derived in the dia- 
gram of Fig.4. Details of how to inter- 
pret the logic equations were given in 


the examples in my Pulse Generator 
article in the January 1995 issue of EA. 


Using the card 


When using the card, it should be 
noted that placing the card in the moth- 
erboard slot the wrong way around will 
result in +/-12 volts and -5 volts from 
the supply rails being applied directly to 
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the address inputs on the 7032 device. 
This would very likely damage the 7032 
device. Hence, warnings should be 
placed on the card and due care taken in 
inserting it. 

A further debt is owed to the authors 


of the original ET article for a BASIC 


program (POSTTEST.BAS) that will 
Continued on page 127 
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Multimedia upgrade review: 





High quality 


multimedia speakers 


lf you'd like more ‘punch’ in the sound from your PC’s multimedia applications and games, this set 
of self-powered shielded speakers from Rod Irving Electronics may be just the shot. They offer 
volume, bass and treble controls, use vented enclosures to extend the low-end response, and are 
a genuine two-way speaker system featuring both bass and treble drivers. 


by ROB EVANS 


When it comes to reproducing the 
more demanding sound effects or 
musical passages from games and 
other PC applications, the typical set 
of low cost multimedia speakers real- 
ly do fall rather short of the mark. 
More often than not they have a very 
small driver in an equally small enclo- 
sure, and as a result, tend to turn 
explosions into muted ‘blurts’ and 
segments of potentially emotive 
music into a series of lightweight tin- 
kles — needless to say, the desired 
effect becomes somewhat lost... 

While changing over to a larger set 
of speakers can relieve the situation to 
some degree, the sound card itself can 
then impose a further limitation on the 
sound quality though its very limited 
output power capability. With a typi- 
cal figure of just a few hundred milli- 
watts, most cards have little hope of 
extracting the full potential from larg- 
er and better speakers. 

Perhaps the only real way to get the 
full impact from your PC sound then, 
is to upgrade both the amplifying sys- 
tem and speakers. While a retired hifi 
system can do the job at a pinch, the 
speakers would have to be placed 
some distance from the computer 
monitor due to their lack of magnetic 
shielding. You would also need to buy 
or construct an adaptor cable that can 
connect the output of PC’s sound card 
to the hifi amp input. All in all it’s a 
fairly bulky and inelegant way to beef 
up the sound from your PC, albeit a 
potentially low cost one. 

Of course the other approach to the 
problem is to purchase a set of higher- 
performance speakers that are specifi- 
cally designed for multimedia applica- 
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tions, such as the ‘Active 75’ units fea- 
tured here. With an integrated (that is, 
built-in) amplifier system, full mag- 
netic shielding and relatively robust 
drivers, this system appears to address 
all of the above limitations in one hit. 

The Active 75’s are based on a set of 
molded high-impact plastic speaker 
enclosures that house what appears to 
be an 85mm woofer and 20mm tweet- 
er, plus a 25mm port tube. 

As you can see from the photo, the 
enclosures have a very neat and func- 
tional appearance thanks to the inte- 
grated speaker grills, rounded corners 
and a tapered vent tube, and would 
not look out of place alongside most 
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contemporary PCs. For the record, 
the overall cabinet dimensions are 
approximately 225 x 140 x 185mm 
(Hx W xD). 

In order to have a just a single set of 
volume, bass and treble controls, the 
Active 75’s stereo amplifier is held in 
one of the enclosures, while the other 
acts as a conventional (passive) speak- 
er. The amplifier connections are 
accessed via a recess in the rear of the 
enclosure, where RCA-style connec- 
tors are used for the stereo input signal — 
from the sound card and the single 
speaker output to the other enclosure 
— which in turn has just one RCA 
connector, as you would expect. 

















The frequency response plot for the Active 75’s, as measured with our IMP 


loudspeaker testing system. 


Sound check 


The Active 75’s are supplied with 
an RCA-to-RCA speaker lead to 
interconnect the two enclosures, plus 
a stereo input lead which is terminat- 
ed in a 3.5mm stereo plug to suit most 
sound cards and portable music sys- 
tems. Unfortunately though, while 
the connection process was very 
Straightforward, we initially found 
that there was no response from the 
system at all, when power was first 
applied — even the power ‘on’ indi- 
cator next to the push-button power 
switch was dead. 

Seizing the opportunity to take a 
look inside, we disassembled the 
‘amplifier’ enclosure and soon found 
that the main PCB had been dislodged 
from its mountings (or perhaps 
installed incorrectly), and was badly 
cracked as a result. Fortunately, it was 
a fairly simple matter to repair the 
associated broken PCB tracks — 
which had effectively disconnected a 
couple of the unit’s main power sup- 
ply lines — and ‘revive’ the amplifier. 

We're confident that this damage 
was an isolated case, and judging by 
the quality of construction inside the 
units we feel sure that other Active 
75’s will perform as expected. 

By the way we also checked out the 
effectiveness of the driver’s magnetic 
shielding, and found that unlike a 
number of other so-called multimedia 
or ‘monitor friendly’ speakers, these 
units caused no _ perceivable dis- 
colouration or distortion in our test 
monitor’s screen. 

When connected to a clean signal 
source such as an FM radio or CD 
player we found that the Active 75’s 
delivered an impressive performance, 
and were able to produce surprisingly 
high volume levels without obvious 


stress. The bass response was pleas- 
antly extended — implying that the 
vented enclosures are well matched to 
the woofers — and the treble response 
was similarly extended, but somewhat 
harsh (in hifi terms) in the upper 
midrange area. 

Investigation with our IMP loud- 
speaker testing setup confirmed that 
the system exhibits a sizable peak in 
the response at around 4kHz, quickly 
followed by a broad dip in the 7kHz 
region, which would certainly account 
for the somewhat strident midrange 
performance (see Fig.1). This is prob- 
ably a side effect of the enclosure’s 
very simple crossover network (one 
capacitor), which appears to have 
introduced a degree of phase addition 
and cancellation between the acoustic 
output of the bass and treble drivers. 

In practice though, we noted that 
when the Active 75’s are operating in 
a typical setup (with a PC or portable 
CD player) the subjective perfor- 
mance is vastly superior to that of 
typical compact speakers — particu- 
larly if the treble control is slightly 
backed off. So if your PC has a 16-bit 
sound card and you have access to the 
latest generation of sound-orientated 
games, you should find that the 
Active 75’s add a new dimension to 
your enjoyment. 

And while really can’t take the ‘80 
watts PMPO’ power figure offered by 
the manufacturer very seriously, we 
would guess that the unit’s internal 
amps are rated somewhere between 5 
and 10 watts RMS, which should be 
more than enough to disturb the 
entire household... 

The Active 75’s are currently priced 
at $129, and are available from Rod 
Irving Electronics stores around 
Australia — their mail order hotline is 
1800 33 5757. + 
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A POST test card 
for IBM PCs 


Continued from page 125 


Ree for pct 1 








provides a lot of information on 1 ti 

_ Power-On Self Test routine and i i 

nostic codes. — : 
_ The A name of the EA BBS is (02) 
_ 353 0627. 2 


thoroughly test the card. That article 
should be referred to for details. 
Possibly a copy of the BASIC program 
may become available on Electronics 
Australia’s BBS. 

To use POSTTEST, you simply run it 
using QB45 and note that all the cor- 
rect numbers appear on the seven-seg- 
ment display. You will need a floppy 
disk and video in the PC as well as the 
POST test card to run the test program. 
You will of course have to leave the lid 
off the PC in order to see the results. 

You might want to test the card in 
a machine that is known to be work- 
ing properly, before trying it on a 
faulty motherboard. 

The information given here should be 
sufficient for anyone interested to make 
up one of these POST test cards using 
the 7032 device and so to experience the 
future of digital electronics. The 
libraries of Universities and TAFE col- 
leges as well as public libraries are usu- 
ally available to the public to look for 
the references. 


References 


1. The magazine articles which gave us 
the idea for the POST test card were 
in the October and November 1994 
issues of ETI (Electronics Today 
International), written by Stephen 
Smith and A.R. Jardine. 

2. Another POST test card was 
described in Computer Craft for 
November 1993, written by Paul E. 
Yost. 

3. Yet another, but comprehensive arti- 
cle on POST test cards appeared in 
Elektor Electronics for January 1995, 
written by M. Rathjen. 

4. An informative article on POST 
was published in PC Magazine 
for Feb 13, 1990, entitled ‘Tutor — 
The First 30 Seconds’ and written 
by Jeff Prosise. + 
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KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY 


24-bit sigma delta ADC 

Harris Semiconductor has announced 
the HI7190, a sigma-delta ADC. 

Its 2.9uV peak-to-peak noise trans- 
lates to 23.5-bit effective resolution. The 
device has 16-bit accuracy and is suited 
for process controls, commercial scales, 
instrumentation and medical applica- 


tions. The serial interface is compatible 
with SPI, QSPI, MicroWire and Intel 
standards and supports three wire inter- 
face to most MPUs. 

The converter features 0.0015% full 
scale integral non-linearity (INL) over 
the temperature range of -40°C to 
+85°C. Its differential analog inputs 





are programmable for unipolar (ground 
referenced) or bipolar (plus and minus) 
operation. Noise rejection at 50/60Hz 
is better than -120dB when the notch 
filter is programmed to a sub-harmon- 
ic of 50/60Hz. 

A patent pending auto-calibrate 
function helps maintain 16-bit accura- 


Widest Noise Free Dynamic Range 
24-8 Sigma Gella £0 





5A flyback power converter 

National Semiconductor has expanded its Simple Switcher 
power converter family with the introduction of two new 5A 
flyback power converters, called the LM2587 and LM2588. 

Both devices feature increased power (5A switch current 
versus 3A) over previous Simple Switcher power converters, 
and 65V switch voltage rating. New, higher frequency opera- 
tion allows smaller external magnetic components and capac- 
itors, reducing the required printed circuit board area. The 
LM2587 operates at 100kHz while the LM2588 allows fre- 
quency adjustment between 100kHz and 200kHz with one 
external resistor. 

Other advantages of the LM2588 include synchronisation to 
a common frequency (so devices can be connected in parallel), 
and an on-off pin for external turn-off reduces quiescent cur- 
rent to 60uA. 

Both ICs are designed for flyback, forward and. step-up 
(boost) switching converter applications, and are available in 
3.3V, SV, 12V and adjustable output voltage versions. Both 
also offer current-mode operation for improved transient 
response, line regulation and current limit. Protecting the 
power switch are current and thermal limiting circuits and an 
under voltage lockout circuit for fail safe operation. A soft- 
start feature reduces in-rush current during start up. 

The new flyback power converters are supported by 
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cy over temperature. This innovative 
function compensates for first and sec- 
ond order errors caused by differences 
in non-linearity between the negative 
and positive regions of the transfer 
function, differences that are typical 
of all switched capacitor charge-bal- 
anced modulators. 

Conversion rates of 10 to 2000Hz 
(1OMHz crystal) or one to 200Hz 
(1MHz crystal) and gains of 1, 2, 4, 8, 
16, 32, 64 and 128 can be programmed. 
The on-board programmable-gain 
instrumentation amplifier has gain 
options of 1, 2, 4 and 8, and on-board 
processing provides further gain in the 
digital domain. 

For further information circle 272 
on the reader service coupon or con- 
tact Avnet VSI Electronics, 6-8 Lyon 
Park Road, North Ryde 2113; phone 
(02) 878 1299. 





‘Switchers made Simple’ version 4.0 design software, which 
provides a complete design solution including schematics, 
components lists and vendor information. Both ICs are avail- 
able in a TO-220 package or TO-263 surface mount package. 

For further information circle 270 on the reader service 
coupon or contact National Semiconductor, Business Park 
Drive, Monash Business Park, Notting Hill; phone (03) 
so: 9999: 


Combined photodiode-amp 


The new OPT101-R photodiode/amplifier IC from Burr 
Brown is packaged in red moulded plastic to provide optical 
filtering. The device combines a high performance photo- 
diode, micro-power transimpedance amplifier and a 1MQ 
feedback resistor on a single monolithic IC. 

The Red plastic package provides selective response to 
wavelengths greater than 570nm, making it ideal for applica- 
tions using red or infrared illumination. The device is suited to 
a wide range of light sensing applications including smoke 
detectors, position and proximity sensors, medical and labora- 
tory instrumentation. Optical filtering improves performance 
by reducing response to ambient light sources. Clear plastic 
versions are also available for applications requiring wider 
spectral response. 

The sensor’s output voltage increases linearly with light 
intensity. Power supply current is 120uA and single supply 
operation extends from 2.7V to 36V. It can also operate from 
dual supplies. An internal 7.5mV output pedestal voltage 
assures linear operation down to zero light with a single sup- 
ply. Other key specifications include bandwidth of 14kHz, and 
photodiode responsivity of 0.45A/W at 650nm. 

The integrated combination of photodiode and amplifier 
eliminates the problems commonly encountered with discrete 
designs, such as leakage current errors, noise pickup and gain 
peaking. The 2.29 x 2.29mm photodiode is operated in photo- 


conductive mode for best linearity and low dark current. It is 
available in 8-pin DIP, 5-pin vertically mounted SIP, and 8- 
lead surface mount packages. 

For further information circle 273 on the reader service 
coupon or contact Kenelec, 2 Apollo Court, Blackburn 3130; 
phone (03) 878 2700. | 








CCD image 
signal processor 


A high integrated sensor processor 
that performs all the analog functions 
necessary for CCD sensor operation has 
been introduced by National Semicond- 
uctor. The device, called LM9800, is 
compatible with grey scale and colour 
CCD sensors used in sheet-fed and 
flatbed scanners. 

The LM9800 features 8-bit resolution 


and operates at a 2.5 million pixel/second con- 
version rate. It removes errors from and 
digitises a linear CCD pixel stream, 
while generating all the necessary clock 
signals to drive the CCD. An internal 
configuration register sets CCD and 
sampling timing to maximise perfor- 
mance and simplify the design. 
Functions include correlated double 
sampling for black level and offset 
compensation resulting in minimum 
noise and offset error; 8-bit analog-to- 
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digital conversion; and pixel-by-pixel 
gain adjust that maximises the dynam- 
ic range and resolution, even on 
‘weak’ pixels. The LM9800 is avail- 
able in a 52-lead plastic leaded chip car- 
rier (PLCC). A 52-pin thin quad flat 
pack (TQFP) package is also available. 
For further information circle 275 on 
the reader service coupon or contact 
National Semiconductor, Business 
Park Drive Monash Business Park, 
Notting Hill; phone (03) 558 9999. 
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Two lucky subscribers will each 
win a Hewlett-Packard 54620A 


Logic Analyser, valued at $5557. 


Sixteen channels of 500MSa/s logic analysis in a box 
that drives like a scope may seem impossible. Until you 
see the HP 54620A logic analyser. 


The HP 54620A will change your attitude about trouble 
shooting. Its range of triggering allows you to match the 
complexity of your problem. The high-speed display sys- 
tem shows you unstable signals. And because of its 
remarkably rapid update rate and instantaneous feedback, 
you can operate this with a simple twist of a knob. 


The HP 54620A - a logic analyser that really is as easy to 
use as your scope. 


To be in the draw to win a HP 54620A, simply subscribe 
or extend your existing subscription to Electronics 
Australia. We'll deliver 12 issues straight to your door 
for only $55 (which includes postage and handling) - 
that’s a saving of more than 15% off the cover price. 


12 Issues only $55.00 





To subscribe by phone, call TOLL FREE [800 800 933. 
Sydney residents call (02) 353 9992 and have your credit 
card details handy. 


Alternatively, simply fill out the subscription card attached 
and send with your payment to: 


Federal Publishing * Subscriptions Department 
Reply Paid No 3 * PO Box 199 
Alexandria NSW 2015 


For further information on the HP 54620A, call the Hewlett-Packard Customer 
Information Centre on 13 1347 (Australia Wide) and ask for extension 2902. 


‘1 OFFER ENDS 23RD JANUAR i 


DITIONS OF ENTRY: l. The competition is open to Australian residents authorising a new or renewed subscription to Electronics Australia before last mail ) -70. Entries receive 
r closing date will not be included. Employees of the Hannan Group, Hewlett Packard, their subsidiaries and families are not eligible to enter. 2. South Australian re siden St e dno : ur he 
ption | to enter, 3 me enter once by submitting their name, address and ae nner to: Electronics Australia/ Hewlett Packard Competition, PO. fe , Alexandria, 













ons are not refundable: 10. The promoter is the Federal Publishing ‘Company Pry Ltd., 180 Bourke Rd, Alexandria NSW 2 
1 Act 1901;Vic: Permit No. 95/1393 issued on 09/08/95;ACT permit no. TP95/1668 issued under the Lotteries Act 1964; NT 





Infrared receiver IC 


Dick Smith Electronics has added an 
integrated optical receiver ‘subsystem’ 
to its range of optoelectronic devices, as 


catalog number Z-1954. Housed in a- 


compact three-pin plastic package 
- incorporating a ‘biradial’ lens and filter, 
the device includes an IR receiver 
diode, amplifier, limiter, bandpass filter 
and demodulator. 

As the output from the device is a 
demodulated digital signal that’s identi- 
cal to that transmitted, it provides a con- 
venient and inexpensive alternative to 
traditional discrete receiver front ends in 
IR remote control systems. It has a high 
sensitivity and a nominal range of eight 
metres, operates from a 5V supply, and 
drives its output low in response to 
‘infrared energy modulated at 38kHz. 

The Z-1954 infrared receiver IC is 
priced at $9.95 and is available at all 
Dick Smith Electronics stores. 


PS 





Very small 8kV relay 





Kilovac Corporation has added a 
new power switching relay to its line 
of vacuum sealed, high voltage and RF 
power reed relays. Kilovac’s new 
SO2JTA is claimed to be the smallest 
8000 volt relay in the industry (35 x 
12.7 x 19mm). 

The in-line PC pin connections pro- 
vide close side by side mounting. 
Power handling for the new relay is 
2A continuously at up to 8kV and the 
relay can power switch over 200 watts. 
The SO2JTA is available in form A, 
SPST-NO with a choice of 5V, 12V or 
24V DC coils. 

For further information contact 
Kilovac, PO Box 4422, Santa Barbara, 
CA, USA 93140. 


Spring terminal pack 

In response to suggestions from its 
customers, Dick Smith Electronics has 
released a low cost pack of ‘spring ter- 
minals’ for the highly successful Fun 
Way into Electronics Series 1 kits. The 
spring terminals are designed to aug- 
ment the small screws originally used to 
mount components and perform connec- 
tions in the Funway 1 kits, allowing the 
various circuits to be wired up faster and 
more easily, and ,with less damage to 
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component leads. This results in longer 
component life, and less need to replace 
parts with continued use of the kits. 

The terminal springs are made from 
stainless steel wire so that they will not 
corrode or oxidise. The quantity of 28 
springs supplied is sufficient to make the 
connections for all circuits described in 
the Funway 1 manual. Each spring is. 
formed at one end to allow easy attach- 
ment to the moulded plastic base, using 
the original terminal screws. 

The K-2602 Spring Pack is priced at 
only $2.95 and is available from all Dick 
Smith Electronics retail outlets. 


Switch caps 


MEC has introduced a new series of 
‘Combi-Caps’ for UNIMEC switches. 
The caps are available in round, rectan- 
gular, and square styles. 

The three cap styles can be ordered in 
any of seven colours. The square cap is 
also available in a transparent clear 
which accepts interchangeable legends. 
A bezel can be ordered with the square 
cap to give a finished look to front panel 
cutouts and all caps can be printed with 
standard legends and graphics, or with 
custom markings. _ 

Switch ratings are 250mA at 120V for 





10.4” colour active matrix LCD 


The LDH102T-20 is a new colour active matrix LCD from 
Flat Panel Display Co. It consists of an AM LCD, an integrat- 
ed adjustable backlight and module electronics. ) 

The module electronics enables simple interfacing with 


commercially available VGA chipsets such as those from 
Cirrus Logic, Western Digital and Chips & Technologies. It 
can display 4096, 256K or 16.7 million colours depending on 
user selection, has low power consumption, is thin, compact, 
light weight and has a fast response. The display has an. inte- 
grated high efficiency, single tube CCFT backlight for a 
brighter display. 

For further information circle 233 on the reader service 
coupon or contact Amtex Electronics, PO Box 285, Chatswood <-_ 
2057; phone (02) 805 0844. en enti 





jilver contact material (gold optional). 
Viechanical life is 1.5 million cycles for 
nomentary and 500,000 cyles for main- 
ained switches. The new caps are also 
ivailable for high temperature 
JNIMEC switches which provide 10 
nillion cycles for momentary and five 
nillion cycles for alternate action 
switches. All UNIMEC switches are 
sealed to IP54 standards, are splash- 
roof and dust resistant. 

For further information circle 231 on 
he reader service coupon or contact 
Associated Controls, 29 Smith Street, 
illsdale 2036; phone (02) 311 3255. 


OA power relay 


The Omron G4A relay is a miniature 
ingle pole relay capable of 80A surge 
urrent and 20A switching current, 
aking it ideal for motor switching. 
The relay is available in 5V, 12V and 
24V DC ratings, has highly noise resis- 
ive insulation materials and has the 
pption of PCB terminals or #250 
ab/PCB terminals. 

For further information circle 232 on 
he reader service coupon or contact 
DGE Systems, 103 Broadmeadow 
Road, Broadmeadow 2292; phone 
049) 61 3311. 














CONSUMER/BUSINESS 
EQUIPMENT 


Pocket sized fax 
achine and organiser 


The Handifax 1000 is a 256K elec-. 


ronic personal organiser and fax 
achine in one. 

Not much bigger than a family size 
block of chocolate, the product is used in 
onjunction with a standard touch tone 
elephone or analog mobile phone. 

To use it, type the message you want 
o fax into the organiser, place the hand- 
set of the telephone (or mobile phone) 
on the acoustic coupler speaker and 

icrophone, dial the fax machine you 
are calling and press SEND. 

The Handifax 1000 can communicate 

ith any standard fax machine at speeds 
p to 9600b/s. It can hold up to 120 fax- 
able pages and its auto dialling facility 
overcomes the need to manually dial 
mumbers or access codes. It includes 
built in fax cover pages and the ability 
Oo customise fax headers, standard 
orders, invoices and any kind of fax you 
regularly send. 

Its 256K memory allows the device to 
double as a powerful personal organiser, 
capable of storing more than 3500 
entries. It has a built in programmable 










alarm, and can store access codes, exten- 
sions, credit card numbers, daily sched- 
ules and appointment times. 

Included is an integrated calculator in 
standard keypad format which doubles 
as a telephone pad for easy phone and 
fax number entry. An optional PC inter- 
face allows users to back up and store 
information on any standard IBM com- 
patible PC. 

The Handifax 1000 is available at all 
Dick Smith Electronics stores for $699. 


Personal fax, TAM, 
phone and copier 


The Panasonic SuperPhone is a dedi- 
cated personal fax machine designed for 
home use. It combines a telephone, fac- 
simile, answering machine and copier 
all in one compact unit. 

It is designed to replace an existing 


telephone and answering machine. The 
UF-S1 can determine whether an incom- 
ing call is a fax or phone call and switch- 


es accordingly. By using digital memory 


instead of a tape for the answering 
machine, messages can be accessed 
instantly and the flash memory protects 
messages in the event of a power failure. 

The unit includes a timer alarm as a 
useful reminder for deadlines, or 
appointments. It also has a help function 


which prints out a copy of the operation — 


guide listing all the major functions. 

When sending fax messages the 
SuperPhone has 64 level halftone output 
for sending photographs or drawings, 
and a built in 25 page memory for stor- 
ing incoming documents when the 
machine is out of paper. 

Included is a copy function with an 
enlarge ability. For telephone operation, 
up to 15 frequently called telephone 
numbers can be programmed into mem- 
ory and the machine can be configured 


to recognise private calls, while others 





will automatically record on the answer- 
ing machine. 

The SuperPhone is available from 
electrical retailers and communication 
specialists for a recommended retail 
price of $799. 

For further information contact 
Panasonic's Customer Care Centre on 
132 600. 


VHF/UHF FM handhelds 


Kenwood has released two new hand- 
held VHF/UHF FM portable trans- 
ceivers, the TK-250 and TK-350. (West 
Australian Kenwood dealer Mobile 
Masters has won a large tender with the 
WA Police, involving a three year con- 
tract to supply TK-350 handhelds and 
provide service support.) 

The TK-250 operates on frequencies 
from 150 - 174MHz and the TK-350 is 
available in four models covering 
403MHz to 510MHz. Designed for the 
harshest environment, both units comply 
with selected criteria from MIL 
810C/180D and 810E methods and pro- 
cedures. Both units offer 150 channel 


- capacity, four character LCD display, 


multiple scanning operation, and a 
selection of built in features including 
QT/DQT squelch, two tone decoding 
and DTMF decoding. 

Other features of both models include 
‘busy channel lockout’ that prevents 
transmit if another user or talk group is 
on the air, and a timer than can be pro- 
grammed between three and 300 sec- 
onds to guard against misuse or acciden- 
tal key presses. A tri-coloured LED 
gives four status indications for trans- 
mit, channel busy, selective call alert 
and low battery. 

For further information circle 234 on 
the reader service coupon or contact 
Kenwood, 8 Figtree Drive, Homebush 
2140; phone (02) 746 1888. 


POWER SUPPLIES 


Solar power for 
mobile phones 


A new company called Southern 
Cross Solar has been formed to handle 
the Australian and New Zealand distrib- 
ution rights to a new product called 
Solar Life solar batteries. The company 
is based in Hobart Tasmania. 

Managing director Jon Grunseth 
believes the new batteries will revolu- 
tionise the mobile phone market. The 
nickel-metal hydride solar batteries have 
been specifically designed for mobile 
phones, and are a new technology devel- 
oped by Bell Sound in the US. 


_ The batteries can be charged by sim- 
ply placing them in the sun, from a 
pocket size solar panel, from an AC 
power adaptor (two hours), or from a 
12V car cigarette lighter. As an IC con- 
troller chip continually monitors charg- 
ing and discharging to eliminate 
memory effect problems, the battery 
can be charged while in use, and auto- 
matic shut off circuitry prevents the bat- 
tery overheating. 

For further information phone 
Southern Cross Solar on 1800 636 758. 


240V AC inverter 
for test equipment 


A new accessory for use with the HP 
Basic Instruments range draws operat- 
ing power from the cigarette lighter of a 
car, or from an external 12 volt battery. 
The HP 34397A DC-to-AC inverter 
makes it possible to use instruments on 
a portable calibration cart that travels 
throughout a plant, to make measure- 
ments at remote locations where no AC 
line is available, and to keep instru- 
ments powered and ready to use while 
in transit between sites. 

Specifications include an input volt- 
age range of 10.5 to 15 volts, output 
voltage of (standard) 115V AC 60Hz, 
+/-0.06Hz or (option 0E3) 230V AC 
50Hz, +/-0.05Hz. The output range is 
100 watts continuous or 200 watts for 
five minutes. The output waveform is a 
quasi-sine wave. 

The inverter costs $260 and is sup- 
plied with a manual in English, French 
and German and a set of battery clip 
leads. The 230 volt option comes with 
an IEC-to-IEC power cord to connect 
the instrument to the inverter. 

For further information contact 
Hewlett-Pacard’s Customer Information 
Centre on 13 1347, extension 2902. 


Switching regulators 


Power supply manufacturer Melcher 
has announced the new PSL family of 
switching regulators. With outputs from 
5V/12A to 36V/6A and wide input volt- 
age ranges, the products are available in 
three grades to suit rugged, industrial 
and benign environments. Housed in a 
19” Eurocassette format aluminium 
extruded case, the units can also be 
chassis mounted, with an overall profile 
of 36.5mm. 

The three grades allow users to select 
input, temperature ranges and immunity 
to environmental conditions to suit spe- 
cific applications. For example, ‘rugged’ 
units are fully rated to 71°C, with input 
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voltage ranges up to 144V DC for pow- 
ering directly from unregulated sources 
(e.g., traction batteries) and are well suit- 
ed to portable/vehicle based systems. 
‘Benign’ grade units are rated to 50°C 
and have input ranges up to 60V DC. 
Such units can be powered from a more 


Tek DSOs double 
performance 


Tektronix has doubled the perfor- 
mance of its TDS300 series digital oscil- 
loscopes, with no increase in price. 
Announced are three new models: 
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stabilised source (e.g., 24/36V DC bus), 
and are suited to telecoms, and commer- 
cial grade applications. | 
For further information circle 239 on 
the reader service coupon or contact 
Scientific Devices, 2 Jacks Road, South 
Oakleigh 3167; phone (03) 9579 3622 _ 


100MHz (TDS340), 200MHz (TDS360) 
and 400MHz (TDS380). 

The scopes are basic troubleshooting 
instruments targeted primarily for the 
eduction, design, service and repair mar- 
kets. The digital capability of the series 
allows users to store set-ups and wave- 
forms and perform 21 different automat- 
ic Measurements. 

The upgraded scopes now include fast 





Ourier transform (FFT) capability, 
which is useful for analysing harmonic 
ontent of signals. 

They also feature Tektronix’ patented 
ligital real-time (DRT) oversampling 
echnology, claimed to dramatically 
educe aliasing and allow single shot 
waveform capture at the instrument’s 
ull bandwidth. 

The TDS340’s two channels digitise 
it a rate of SOO megasamples per second, 
he TDS360 at one gigasample per sec- 
ynd and the TDS380 at two gigasamples 
er second. 

A 3.5” DOS compatible floppy disk 

rive is built into the TDS360 and 380 

odels, for storing reference wave- 
orms, saving waveforms and setups, 
nd importing and exporting wave- 
orm values into application programs. 

The suggested retail price for the 
[DS340 is $3700; the TDS360 is 
5200 and the TDS380 is $6800. 
ach comes with a three year warran- 
y. A communication option is avail- 
ble for I/O to GPIB, RS-232 and 


For further information circle 240 on 
he reader service coupon or contact 
ektronix Australia, 80 Waterloo 
oad, North Ryde 2113; phone (02) 
78 9000. 


OXIDE 
VARISTORS 


] Element diameters of 5; 7; 10; 14; 20; 25; 32 & 40 mm 
O 1 Voltage range (1mA) from 18 to 1800 V 


a Surge current (8/20us) up to 40 kA 


—! Energy absorption (2 mS) up to 1200 J 

! Operating temperature without derating - 40 to +80’C 
| Available in tape & reel and ammo packaging 

—! UL recognition #1449, file E103662 


Ph (03) 794 5566 
Fax (03) 794 6670 


AGENTS IN ALL STATES & NZ 








Fast 20 channel 
data collector 


The AM-7200 high speed multi-chan- 
nel data collection Anritsu incorporates 
a precision A/D converter, a CMOS 
microprocessor and a large capacity 
memory. Multi-purpose system 
upgrades are possible through communi- 
cation with external devices through the 
RS-232C interface. 

Many functions are concentrated in 
the compact unit and temperature 
ranges can be monitored from -200°C 
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to +1200°C (type K or type E ther- 
mocouple). 

The instrument features self-calibra- 
tion for zero and full scale compensa- 
tion. Linearisation and calculation of the 
temperature data over the 20 channels is 
achieved at intervals of 0.5 sec. Setting 
parameters include calendar (year, 
month, day, hour and minute), interval 
timer, machine number setting up to 
four digits, channel selection, real time 
RS-232€ output, memory data output, 
baud rate, memory dump to display, 0.1° 
to 1° resolution, °C/°F selection, sensor 


YOUR OFFICE SOLUTION 


WHAT HAPPENS IF YOUR POWER FAILS? 


Converts office support battery power into business 240 
volts AC. Runs all your computers, overheads, lighting, 
recording and test equipment. Plug it into your car ciga- 
rette lighter and run mobile phone batteries, VCR's, etc. 


240 volts - ANYWHERE 
S 


sem AUG: 


e please call 


ars ree) TT 
‘eb FG £4 0 E88 AUSTRALIA 


Phone (07) 3821 3983 
Fax (07) 3821 3977 





READER INFO NO. 24 


135° 
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check, parameter setting from instru- 
ment keypad or host computer. 

The unit can be powered from mains 
AC, 12V DC or from battery. Cases can 
be supplied for use in high temperature 


ovens or warm showers for special mea- 


surement situations. 

For further information circle 241 on 
the reader service coupon or contact 
Electromark, 36 Barry Avenue, 


Mortdale 2223; phone (02) 533 3322. 
CDMA mobile phone tester 





Hewlett. Packard has released a test set 
that uses one instrument to perform 
automated testing of the digital DMA 
and analog FM sections of dual-mode 
mobile phones. 

The HP8924C test set simulates base- 
station operation to make an array of 
automated measurements in manufac- 
turing or high level service environ- 
ments. The instrument has two indepen- 
dent, intermediate frequency (IF) 
demodulators: one that recovers real 
time data bits for link maintenance and 
receiver measurements, and one that 











ASPAC BUY e208 7. 


Wholesale Distributors of 


Quality Electronic Components 
SPECIALISING IN: 










e Liquid Crystal Display Modules. 

Digital Character & Graphic types. 

Character Type Range: -_TN, STN 8Ch x 2Ln to 
40Ch x 4Ln. LED, EL: or CFL Back Light. 
Graphic Dot Matrix Range: STN 122 x 32 Dots 
to 256 x 128 with Touch Screen 












e LED products : 

Complete range of LED Lamp Products. 
Standard 3 & 5mm, Blue, Super Bright. 
Bi-Colour, Full Colour, Flashing & Rectangular. 
Seven Segment & Alphanumeric Displays. 

Dot Matrix Modules 30mm to 100mm. | 












e Electronic Enclosures 
Comprehensive range of Quality Desk Tec op, 
Hand Held, Wall Mount and Instrument Cases. 









e Product Information: 
QLD. Tel: 07 3288 9036 Fax: 07 3294.0750 
VIC. Tel: 03 9465 1895 Fax: 03 9465 1895 






136 


performs transmitter measurements. 
Manufacturers can perform simultane- 
ous evaluation of frame error rate, trans- 
mitter power and modulation quality, 
cutting test time in half. 


To test a CDMA phone, the technician — 


connects it to the HP-8924C, enters the 
required RF channel number, waits for 
the mobile to acquire service and press- 
es the instrument’s call button. The 
tester makes a CDMA phone call, veri- 
fies receivers, the instrument displays a 
pass/fail indication based on the mea- 
sured frame error rate. 

A full complement of CDMA trans- 
mitter tests is performed automatically 
by the instrument, including high speed, 
digital signal processing based power 
measurement from 0.1mW to 6W and 
accurate channel power measurement 
from OdBm to -50dBm. When making 
CDMA receiver measurements, the 
tester compares the received 9.6kb/s 
data to the transmitted 9.6kb/s pseudo- 
random data and performs a bit-by-bit 
comparison to calculate the true frame 
error rate. 

For further information phone 
Hewlett-Packard’s Customer Inform- 
ation Centre on 13 1347, extension 
2902. 


Troubleshooting 
workstation 


Huntron Instruments of USA has 
announced the new ProTrack generation 
of programmable _ troubleshooting 
instruments, which link the company’s 
analog signature analysis technique 
(ASA) with a number of new software 
and hardware tools. 

The new product family, which intro- 
duces the concept of a personal trou- 
bleshooting workstation, is based on a 
modular approach. It allows users to put 
together customised systems, ranging 
from simple benchtop troubleshooting 
units to fully automated board testers 
using robotic probers. 

Windows based software and pro- 
grammable test ranges allow the sys- 
tem to handle complex _ boards, 
including through hole or _ surface 
mount assemblies incorporating mixed 
technology components. 

The basic unit in the ProTrack family 
is the ProTrack 1 model 10; a benchtop 
unit for applications where a computer 
interface is not needed. 

The interface is added in the model 
20, which can be used ‘in conjunction 
with the ProTrack Scanner | to scan up 
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to 128 pins at a time, and make real-time 
comparisons between boards. 

The model 20 can be interfaced 
with a personal computer running 
Huntron’s Workstation for Windows 
automatic test software to form a trou- 
bleshooting workstation. 

Test information can be transferred 
between computer or locations, and 
component databases can be stored or 
rearranged. Up to 10 individual models 
can be stored for each component. Test 
results can be viewed immediately and 
test data can be printed out or stored for 
archive purposes. 

For further information circle 239 on 
the reader service coupon or contact 
Metromatics, PO Box 314, New Farm 
4005; phone (07) 335 8155. 


Comb generator, 
RF calibrator 





The DSI-IG-1800 solid state RF 


comb generator from Dynamic 
Sciences covers the frequency range of 
100MHz to 18GHz, and is suitable as a 
calibration source for RF measurement 
systems and receivers. 

The instrument is claimed to be a pre- 
cise, accurate and inexpensive signal 
source with the stability of a temperature 
stabilised crystal oscillator. It has a 
coherent comb line space of 100MHz, 
an output levelling function and is suit- 
able for laboratory or field application. 
All controls can be remotely operated by 
the IEEE-488 bus allowing control over 
frequency, levelling and signal ampli- 
tude. The instrument features front panel 
indicators for repetition rate and ampli- 
tude. The impulse generator is supplied 
calibrated in dBuV (referenced to 50 
ohms) with a maximum output of 
70dBuV and an 81dB attenuator with 
1dB steps. 

For further information circle 216 on 
the reader service coupon or contact 
Dynamic Sciences Australia, 614 
Hawthorne Road, East Brighton 3187; 
phone (03) 9596 0155. 





‘Pistol’ screwdriver, 
olive picker 


Scope Laboratories has announced a 
number of new hand tools for the elec- 
tronics service industry. Included is an 
ergonomically designed pistol grip 
screwdriver that includes three slotted 
and two Phillips head bits, normally 
stored in the handle. 

The drive has a reversible ratchet 
function and is a compact 120mm 
in length. 

Another is the “olive picker’, a tool 
originally designed to lift olives from a 
narrow jar. This tool has been adapted to 
recover dropped parts from inside 
equipment. Its three spring loaded fin- 
gers expand to 15mm. 

To help locate: dropped parts, or to 
inspect impossible to see places, Scope 
has also available a 30mm inspection 
mirror that is adjustable to any angle. A 
55mm mirror is also available, featuring 
a telescopic handle. 

For further information circle 245 on 
the reader service coupon or contact 
Scope Laboratories, PO Box 63, Niddrie 
3042; phone (03) 9338 1566. + 
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7 For more information phone 


Hameg’s Modular Instrument System 


Continued from page 121 


modules are light in weight and fabri- 


_ cated from fairly light gauge metal and 


plastic parts, they are carefully designed 
and structured to achieve a high order of 
strength and durability. 

Incidentally although the main- 
frame unit appeared to have been 
made in Germany, all of the sample 
modules had been made at Hameg’s 
factory in France. 

Overall the operation of the various 


plug-in modules was very straightfor-— 


ward and intuitive, with the controls 
arranged logically and the LED readouts 
stable and unambiguous — leaving little 
need to refer to the user manuals. 

The measured performance of the 
modules also compared very well 
with their rated specs, and were gen- 
erally well inside them — suggest- 
ing that in most cases the specs are 
quite conservative. 

By the way, the quoted prices of the 
Modular System 8000 components 
seem very reasonable. The mainframe 





Technology 








unit is priced at $470, while the plug-in 
modules range from $480 for the 
HM8040-2 Triple Power Supply, up to 
$985 for the HM8042 Curve Tracer. 
The prices for the HM8027 Distortion 
Meter and HM8032 Sinewave 
Generator are both $590, for example, 
while the HM8018 LC Meter is $645 
and the HM8035 $880. : 

These prices are all exclusive of sale 
tax, but include a two-year warranty by 
the manufacturer. ; 

On the whole, then, our impression of 
Hameg’s Modular System 8000 is that it 
is a very well thought out and nicely 
executed family of medium level, cost- 
effective test instruments. Considering 
how infrequently some of the more spe- 
cialised test instruments tend to be used, 
this approach should therefore have a lot 
of appeal for both individuals and small- 
er labs. : 

Further information on these and 
other instruments in the Hameg range is 


available from Kenelec at 2 Apollo 


Court, Blackburn 3130; phone (03) 
9878 2700 or fax (03) 9878 0824. 
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about C. 
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SOFTWARE 


BassBox 5.1 


Using the Windows.3.1 environment, Harris Technologies’ BassBox program helps you design a 
wide range of low-frequency loudspeaker enclosures, including the increasingly popular double- 
and triple-chamber bandpass configurations. It has a built-in database of around 1300 drivers, 
can plot up to six variables for each design, and offers a number of useful utilities such as an inte- 


grated port/vent calculator. 


by ROB EVANS 


Those interested in loudspeaker 
enclosure design are probably aware of 
how the related CAD (Computer 
Aided Design) software can make the 
job of developing a speaker system a 
much easier, and arguably less error 
prone process. 

With the ability to quickly design, 
evaluate and then ‘fine tune’ a speak- 
er system before building the enclo- 
sure, a comprehensive loudspeaker 
design program can save you a con- 
siderable amount of time and effort 
when developing a suitable cabinet 
for a given driver. 

As it happens, we’ve been using the 
DOS-based LEAP (Loudspeaker 
Enclosure Analysis Program) system 
for several years now at FA, and have 
certainly been impressed with the 
accuracy of its design tools and perfor- 
mance simulations. With LEAP, the 
actual prototype enclosure tends to 
perform very close to the program’s 
predictions, and usually just needs a 
little fine tuning. 

While the current version of LEAP 
carries a fairly hefty price tag — as 
you would expect from what’s now a 
very ‘professional’ CAD package — 
an array of quite competitively- 
priced loudspeaker design programs 
have surfaced since its inception back 
in 1988. These range from inexpen- 
sive ‘shareware’ packages written by 
speaker design enthusiasts, through 
to very comprehensive programs 
- such as the Australian developed 
CALSOD system from Audiosoft in 
Melbourne (which is also the distrib- 
utor of BassBox). 

You can download a couple of 
examples of the low cost shareware 


alternatives from the EA Reader 

Services BBS, by the way — see 

SDES12.ZIP and BOXPLO.ZIP. 
Harris Technologies’ BassBox 

appears to take a quite effective middle 

path in the features/price balance, by 
concentrating on low-frequency (bass) 
enclosures only, and leaving the equal- 
ly complex area of high-frequency dri- 
ver and crossover network analysis to 
other dedicated programs — hence the 

Bassbox tag. 

Thanks to this somewhat more spe- 
cialised approach, BassBox 5.1 is able 
to offer a very comprehensive set of 
analysis routines and utilities for bass 
cabinet/driver combinations. In prac- 
tice this is of course the core of any 
loudspeaker design. 

BassBox 5.1 requires a ‘386 or better 
machine with at least 4MB of system 
RAM, and Windows 3.1 (or later) 
installed. It is supplied on two 1.44MB 
3.5” diskettes and requires approxi- 
mately 7.5MB of free hard disk space 
— a fairly ‘lean’ program, by today’s 
standards — and is quite reasonably 
priced at $189. 

When it comes to features though, 
you could hardly summarise the pro- 
gram’s capabilities as lightweight. 
They include: 

e The ability to use drivers from the 
built-in database, or those entered 
from Thiele-Small or electro- 
mechanical (‘BL’ etc) data. 

e Automatically derived ‘opti- 
mum’ enclosures for sealed and 
vented designs, which can also 
be used as a Starting point for 
new designs. 

e Definable degrees of box damp- 
ing (Q) and acoustic fill material. 
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Custom ‘passive’ radiator 
designs, plus ‘extended bass’ 
alignments for vented cabinets. 
Vented boxes can be designed 
with multiple ports, which can 
have almost any shape. 

Multiple woofer designs include 
‘standard’, ‘push-pull’ and ‘com- 
pound’ (isobaric, or face-to-face) 


_ arrangements. 


Modelling for both fourth- and. 
sixth-order bandpass (multi- 
chamber) box designs. 3 

Response plots for amplitude 
(‘normalised’ and at 2.83V), 
maximum acoustic power, voice 


' coil impedance, phase change and 


group delay. 

An interior acoustic response 
plot (from a room or automobile 
interior) can be impressed on a 
design’s amplitude response plot. 
Designs can be loaded and 
saved, plus all data and plots 
printed out under control of 
Windows — and therefore to any 
supported printer. 

A box dimension calculator 
which includes a range of pre- 
defined shapes, which can be 
applied to the overall box or 
internal sub-cabinets, or sub- 
tracted from the enclosure to 
allow for space occupied by 
speakers and braces. 

A vent dimension calculator for 
round, rectangular or undefined 
shape ports, which automatically 
derives the correct vent size for 
the selected cabinet’s tuning. 
A speaker parameter calculator, 
that also guides you though 
the driver testing process (bench 
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BassBox’s main analysis and Blotting: screen. The red curve shows the 
response for the program’s suggested ‘optimum’ vented enclosure, while the 
blue plot is the projected response for a trial bandpass design featuring com- 
pound-mounted drivers. As you can see from the highlighted design near the 
top of the screen the bandpass enclosure has a 60 litre rear chamber and a 20 


litre front chamber. 


oscillator and multimeter 
required). 

e Response plot data files can be 
imported from several popular 
loudspeaker measurement sys- 
tems, including /MP. 

e High resolution screen (1024 x 

768 pixels) compatibility, which 
can simultaneously show four 
response plots along with the 
standard control panels. 

As you can see BassBox offers a 
pretty impressive list of features and 
analysis ‘tools’, and all of these 
appear to be of practical use when 
designing bass enclosures, rather than 
just adding ‘bells and whistles’ to 
impress the user. 

The impression of a well thought out 
and nicely ‘focused’ program is further 
reinforced by the 115-page manual 
Supplied with the software, which is 
refreshingly lucid and uses a range of 
sample screen shots, response plots 
and diagrams at pertinent points 
through the text. 


Trying it out 

Our review copy of BassBox 5.1 
included an additional version 5.15 
update disk, which was_ duly 


installed after the main program was — 


up and running. 
There was no obvious change in 
the operation of BassBox after this 


SO we can only assume 
5.15 is largely a ‘bug 


was loaded, 
that version 
fix’ upgrade. 

Thanks to the familiar nature of the 
Windows operating environment and 
the quite intuitive layout of the 
BassBox screens and labels, we had 
little difficulty in working our way 
through the program’s features. It was 
interesting to note that despite the 
range of detailed analysis routines 
available in BassBox it could be used 
at a quite low level. After typing in just 
the basic parameters for a driver (Fo, 
Qts and Vas), we were were able to 
design a suitable vented cabinet in 


short order. 


This sort of ‘quick and dirty’ design 
procedure appears to be quite practical 
in BassBox, due to the way it can inter- 
polate a limited range of input data, 
and automatically offer the user an 
‘optimum’ design for the current dri- 
ver. This can then be fine-tuned to suit 
your needs, using the Box Designer 
and other BassBox tools. As you 
would expect of course, the final 
results will be more accurate if a com- 


plete set of driver parameters are used 


during this procedure. 

When it comes to fine tuning an 
enclosure design we were particu- 
larly impressed with BassBox’s Box 
Designer section, which automatical- 
ly provides a quick ‘preview’ 
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response plot when any parameter has 
been changed. 

While the small preview screen 
makes no pretences as to its accuracy 
— there aren’t any vertical or horizon- 
tal scales — it allows to user to imme- 
diately judge the results of a change, 
without the need for a full analysis and 
plotting cycle. With this arrangement, 
you can quickly ‘home in’ on the 
desired result, then return to the main 
screen and plotting routine to confirm 
your design’s performance. 

Virtually all other aspects of 
BassBox were similarly well thought 
out and easy to use. The program’s 
screens and functions operate in a quite 
intuitive manner, so we had little need 
to consult the user manual or on-line, 
help system while completing a num- 
ber of test designs. In short, we were 
very impressed with BassBox’s opera- 
tion and user interface. 

The only problem we did come 
across was the way BassBox respond- 
ed when the computer had used almost 
all of its system resources — or in 
effect, had ran out of ‘horsepower’. 
This came to light when using a fairly 
modest ‘386-based machine, where the 
program would labour for some time 
and then fatally crash as it attempted 
access the built-in speaker database, or 
print to a Postscript printer. 

Since the above machine’s configu- 
ration is the minimum recommended 
by the program’s literature though, we 
can’t really regard this as an overall 
criticism of BassBox, which rockets 
along smoothly on more _ potent 
machines. In practice, though, we 
would recommend that you run 
BassBox on a ‘486 (or better) comput- 
er that’s equipped with at least 4MB of 
system RAM. 

As a complete design package for 
bass enclosures then, we can highly 
recommend BassBox as a very “user- 
friendly’ but surprisingly powerful 
CAD system. 

With the ability to deal with com- 
pound-mounted speakers in both dou- 
ble and triple-chamber bandpass 


enclosures, it’s very much in tune with 


the latest trends in loudspeaker design. 
And with a $189 price tag, it may well 
be within the reach of many non- pro- 
fessional users. 

BassBox 5.1 is available from 
Audiosoft at 128 Oriel Road, West 
Heidelberg, Melbourne 3081; fax 
(03) 9497 4441. 

They are also offering both BassBox 


- and CALSOD 1.30 in a bundle for 


$249, which sounds like a very inter- 


esting deal indeed... + 
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Chip market to 
grow 26% in 1996 


The worldwide computer chip market 
is predicted to achieve a fifth year of 
better than 25% growth in 1996 and will 
continue to grow at an average of 21.3 
percent through 1998, according to the 
Semiconductor Industry Association in a 
forecast presented at the group’s 19th 
annual forecast dinner. Global semicon- 
ductor sales were predicted to have risen 
43.7% to US$146.4 billion in 1995. 

According to the World 
Semiconductor Trade Statistics 
(WSTS), the industry statistics organisa- 
tion within the SIA, the global semicon- 
ductor market will grow by more than 
26% in 1996 to US$185.1 billion. Chip 
sales will climb another 18.1% in 1997 
to US$218.6 billion, and 19.6% in 1998 
to US$261.5 billion. 

The memory chip market will be lead- 
ing the way in 1996 with an estimated 
40% increase. Worldwide sales of 
microprocessors and other micro prod- 
ucts will grow 22.4% in 1996 to 
US$41.2 billion. 

Geographically, Japan will remain the 
second largest regional market at 
US$47.7 billion in 1996, with a 17.8% 
growth rate. The European market will 
rise 26.6% next year to US$36.2 billion, 
according to the trade group. 

“Perhaps we are in fact entering the 
Golden Age of the electronics industry, 
where the products spawned by our 
industry are revolutionising society and 
the way we live, work and play — thus 
triggering a period of sustained high 
growth’, said Ray Stata, Analog 
Devices chairman and chief executive 
officer, who delivered the forecast 
address at the SIA dinner. 

Not surprisingly, the mood among the 
1000 chip executives attending the 
SIA’s annual forecast and awards dinner 
was festive. With four years of booming 
chip demand behind them and perhaps a 
decade or more of healthy growth ahead, 
there was little need to be overly serious 
at what the event’s MC, Fred Hoar, 
called “one of Silicon Valley’s great 
annual geek fests.” 

Few seemed bothered that the SIA 
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appears to have fallen back on an old 
habit of miscalculating the growth of its 
own industry. Last year the SIA forecast 
growth of 15% for 1995, off a bit from 
the 44% real growth. 

Ray Stata said “The forecasts were 
off, but the actual results were good 
and it looks like 1996 will be more 
of the same, 


SIA honours IC 
inventor Jack Kilby 


In an announcement laced with irony, 
72-year-old Jack Kilby was honoured at 
the annual SIA dinner as recipient of the 
Robert N. Noyce award for pioneering 
the semiconductor industry — and, by 
extension, the information age. 

In 1958, as an engineer for Texas 
Instruments, Kilby invented the integrat- 
ed circuit. Almost simultaneously, 
Noyce made a similar discovery at 
Fairchild Camera & Instruments in 
Mountain View. 

TI and Fairchild fought huge PR and 
legal battles in the 1960s, over whether 
Kilby or Noyce deserved the title of 
inventor of the integrated circuit. Noyce 
died in 1990 and the award was created 
in his name to honour excellence in the 
semiconductor industry. The integrated 
circuit, of course has become “the plank- 
ton in the food chain of a trillion dollar 
electronics industry’, said Pat Weber, 
vice chairman of TI, who called Kilby “a 
gentle giant who changed the world”. 

In accepting the award, Kilby said he 
is personally very pleased to see the 
impact his invention has had on the 
world and on the US$150 billion market 


its has created. “It’s been exciting to 


watch’, he said. 


Korean DRAM 
exports booming 


Meanwhile, in South Korea, the coun- 
try’s three largest chip makers 
announced that heavy demand for 
DRAM memories had sent their exports 
of semiconductors soaring during the 
first 10 months of 1995. 

Officials for Samsung, LG Group, and 
Hyundai said the chip export boom was 
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likely to continue throughout 1996, 
because of demand for memory-hun- 
gry multimedia software requiring pow- 
erful PCs. The top three Korean chip 
makers said their exports had risen about 
60% to a combined US$10.7 billion in 
the first 10 months of the year, and could 
reach US$18 billion in 1996. The chip 
exports accounted for more than a tenth 
of South Korea’s total exports of 
US$101.94 billion. 


Two of Intel’s 
rivals to merge 


In a surprise move that could put some 
pressure on Intel in the microprocessor 
market, Advanced Micro Devices 
announced it has agreed to merge with 
competitor Nexgen, in an effort for the 
two companies to compete more effec- 
tively with Intel in the multi-billion dol- 
lar PC processor market. Under the 
terms of the all-stock deal, valued at 
US$865 million, AMD will buy Nexgen 
of Milpitas and produce Nexgen’s 
Pentium and Pentium Pro- “compatible 
586 and 686 processors. | 

AMD and Nexgen executives said 
they have concluded that to be success- 
ful in their struggle against market-dom- 
inating Intel, they must combine their 
respective strengths in processor design 
and manufacturing. 

AMD chief Jerry Sanders III said it 
was clear that his company could not 
compete on its own against the “vast 
resources of Intel’, which he said spends 
seven times as much on chip factories 
and has a market value greater than that 
of General Motors. 

“Tt is with tremendous pleasure that I 
make this announcement,” said Atiq 
Raza, CEO of Nexgen since 1991. “The 
combination creates an opportunity as 
hasn’t been seen before.” 

Following the merger, AMD will 
abandon its K6 processor development 
program and manufacture Nexgen’s 686 
chip at its state-of-the-art factory in 
Austin, Texas. However, Sanders said 
AMD will go forward with its much- 
delayed K5 chip, which is due out next 
summer. Once those projects are fin- 
ished, AMD and Nexgen will combine 


their design resources to launch future 
generations of chips. 

“Our goal is 30% of the market (about 
30 million chips) by 1998”, Sanders 
said. “We think this is a major event in 
the chronology of the PC industry.” 

Analysts said that while AMD has 
done a good job increasing manufac- 
turing capacity to challenge Intel, it 
has been slow in bringing its new K- 
5 Pentium clone. to market. 
Meanwhile, Nexgen has designs on 
par with Intel, but didn’t have the 
manufacturing capability. 

Sanders said AMD wiil operate 
Nexgen as a subsidiary and will keep 
all its employees. He said Raza will 
serve as chief technology officer of 
AMD and become a corporate vice 
president as well as retain his titles as 
top executive of Nexgen. 

In addition, Vinod Dham, Nexgen’s 
chief operating officer and former Intel 
Pentium designer, will serve as head of 
the combined company’s processor 
design teams for the sixth and seventh- 
generation chips. 


Cirrus to invest 
$2 billion in fab 


Cirrus Logic, the world’s first fabless 
semiconductor company with sales in 
excess of a billion dollars, has 
announced plans to invest some US$2 
billion over the next five years in a vari- 
ety of joint chip foundry projects that 
will ensure the Fremont-based company 
a steady supply of its popular multime- 
dia and communications components. 
Cirrus also announced the financial 
results for its most recent quarter, show- 
ing a sales increase of 57% and profits 
surging 166%. 

For the second quarter of its fiscal 
1996, Cirrus said profits jumped to 
US$33.0 million, from $12.4 million 
in the same period a year earlier. Sales 
grew to US$317.8 million from 
$202.2 million. 

Among the alliances announced by 

Cirrus is a joint venture with IBM to 
spend an additional US$195 million dur- 
ing the next 18 months for new produc- 
tion lines at an IBM facility in upstate 
New York. 
_ Cirrus said it has also formed a new 
joint venture with AT&T’s microelec- 
tronics group to start production in 
1997 at an AT&T facility in Orlando, 
Florida. Cirrus will own 40% of the 
unnamed joint venture, while AT&T 
will hold 60%. 

Cirrus will also invest US$90 million 
in the formation of a new company in 
Taiwan called United Silicon Inc., 





which will have the financial backing of 
both Cirrus, along with United 


Microelectronics Corp. of Taiwan and 
two other US chip companies whose 
names have not yet been made public. 
Finally, Cirrus plans an expanded 
relationship with Taiwan Semicond- 
uctor Manufacturing Co., a foundry, 
calling for Cirrus to lend TSMC 


At the recent Dataquest Semiconduc- 
tor 1995 Conference, Sematech chip 
research consortium chief operating 
officer Jim Owens predicted that the 
world chip market could reach the 
magical trillion dollar mark as early as 
2005, or 2008 at the latest. He also 
predicted that the industry may well 
achieve these huge increases in sales 
volume without any of the traditional 
‘boom or bust’ cycles. 


about US$120 million during the next 
three years. 


Motorola joins 
DRAM alliance 


Motorola has moved to become a 
major player in the high-stakes DRAM 
memory chip business by joining the 
three-continent DRAM alliance of IBM, 
Siemens and Toshiba. The alliance has 
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has successfully developed a produc- 
tion-ready 64Mb DRAM, a fully func- 
tional 256Mb DRAM and is hoping to 
bring an even more advanced 1Gb mem- 
ory device to market. 

“The existing alliance clearly is one of 
the most powerful and successful in the 
industry. It’s a premier team of the 


_ world’s best scientists and engineers”, 


said Dr Michael Attardo, general man- 
ager of IBM’s’ Microelectronics 
Division. “We are proud of our success- 
es. We relish the future and all of its pos- 
sibilities. We welcome Motorola as the 
newest member of the team.” | 

‘“Motorola’s enthusiastic participa- 
tion in this alliance underscores our 
commitment to provide our customers 
with the most advanced memory tech- 
nology,’ said Tommy George, presi- 
dent of Motorola’s Semiconductor 
Product Sector. 


National, Eveready 
to make new batteries 


With the use of portable computers 
and communications devices in ever 
more critical business applications, 
National Semiconductor and_ the 
Energizer Power Systems division of 
Eveready Battery said they have agreed 
to respond to the demand for batteries 
that offer longer-lasting charges and 
require much less time to recharge. 
Together, the two companies said they 
hope to develop new intelligent battery 
solutions for rechargeable nickel-based 
battery chemistries. 

The two companies have worked 
together on various battery projects 
since May 1994, particularly on charge- 
control and fuel gauge design. The new 
agreement expands the cooperative ven- 
ture and sets the stage for integrating a 
wide range of battery chemistries from 
Energizer Power Systems with a series 
of new integrated circuits from National 
Semiconductor. The systems will 
encompass a variety of controls for 
intelligent battery-power packs includ- 
ing charge control, fuel gauging and 
protection circuits. 

“The demand for longer battery life 
and shorter charge cycles has taken on 
a new urgency due to the increased 
use of portable equipment in critical 
business applications”, said Mark 
Levi, National’s vice president of ana- 
log marketing. 

“Although battery types and their 
behaviour are changing rapidly to meet 
the needs of new portable product 
designs, the basic electronic solutions 
under joint development are adaptable 
across the board.” + 
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- Computer News 


and New Products 





80C51XA 
development system 


Ashling Microsystems, under an 
agreement with Philips Semiconduc- 
tors, introduced the  Ultra-SIXA 
microprocessor development system 
for the new Philips 16-bit 80C51XA 
microcontroller. 

The system provides a complete 


program, downloads it to the in-circuit 
emulator and resumes debugging at the 
same line in the source file. 

For further information circle 161 on 
the reader service coupon or contact 
Metromatics, PO Box 315, New Farm 
4005; phone (07) 3358 5155. 


Smart sound card 
The MA594 is an intelligent 16-bit 





sound card that combines recording an 
playback with control functions. It 1 
compatible with Microsoft’s WAY’ 
audio file format which has been adopt 
ed by virtually all PC-based soun 
cards, including Soundblaster. Fourtee: 
sampling frequencies are available 
including standard multimedia frequen 
cies of 11, 22 and 44kHz. Five data for 
mats are supported: 16-bit linear PCM 


development environment for the 
Philips XA microcontroller family, 
hosted under Windows. It includes an 
in-circuit emulator operating at clock 
speeds up to SOMHz, ‘Pathfinder for 
Windows’, source level debugger and 
SEA-XA real time performance analysis 
system for XA applications. 

A uniform user interface supports 
editing, C-compiling, assembling, link- 
ing, simulation, in-circuit emulation, 
performance analysis, code coverage 
measurement, software validation 
reporting and EPROM/EEPROM pro- 
gramming. 

After debugging a 80C51XA micro- 
controller program with the Pathfinder 
for Windows debugger, the designer can 
immediately return to the WinIDEAS 
editor, at the appropriate line in the 
source file, to change the source pro- 
gram. With a single’ keystroke, 
WinIDEAS re-compiles and re-links the 





A-Law and u-Law PCM, §8-bit linea 
PCM and IMA ADPCM. 

On-board sound memory support 
EPROM and Flash devices. An optiona 
MAS502 adaptor enables playback fron 
one or two PCMCIA memory cards 
With two 40MB Flash cards, maximun 
playback time is over two hours with ; 
SkHz audio bandwidth. The I/C€ 
includes Line In/Out ports, microphon« 
and speaker lines, serial port, 16 paralle 
lines and I C bus interface. 

The on-board control software (VPM 
includes routines to compress (2:1) 16 
bit linear PCM files to an A-Law forma 
and to program sound files from PC dis! 
into Flash memory cards. The VPN 
software allows over 4000 audio seg 
ments or phrases to be linked, to provid 
complex announcements. 

An optional embedded assemble 
(VPMASM) is available for custon 
control software development. Use 





‘Multimedia’ computer case 


Rod Irving Electronics is now stocking a ‘Multimedia’ com- 
puter case, which has inbuilt stereo loudspeakers to save desk 
space and provide a tidier system than when the usual separate 
speaker boxes are used. 

The case measures 360 x 400 x 135mm (W x D x H), and in 
addition to the inbuilt speakers also includes both a 200W 
switchmode power supply and a compact stereo amplifier with 
an output of 2 x 1OW. 

The amplifier provides both treble and bass tone controls as 
well as a volume control, all conveniently accessible from the 
front of the case. At the rear are mic and auxiliary audio inputs, 
and optional external speaker sockets. 

Other features of the computer case include a three digit 
seven-segment LED speed/status display, three front control 
buttons (power, reset and turbo) and three status LEDs 
(HDD, turbo and power). 

It also features eight push-out rear card slots, provision for 
mounting a 3.5” HDD and up to two 5.25” or CD-ROM drives, 
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a slide-on top with five rear screws and all motherboard anc 
expansion card mounting hardware. 

Priced at only $149.65, the Multimedia Computer Cass 
has the catalog number X11084 and available from all RIE 
sales outlets. 


-ontrol software can also be written 
n an on-board proprietary program- 
ning language (Voice) which is opti- 
nised for applications needing 
simultaneous voice output and con- 
rol functions. 

For further information circle 162 on 
he reader service coupon or contact 
Microcontrol (Australia), PO Box 1020, 
2>ymble 2073; phone (02) 449 1546. 


186 CPU card has 
on-board VGA controller 


Aaeon Technology’s new SBC-450 is 
1 half-size all-in-one single board 486 
-omputer with an on-board VGA 
-RT/flat panel controller. The SBC-450 
s fully PC/AT compatible. 

The on-board VL-bus VGA CRT/flat 
yanel controller uses the C&T 65545 
chipset and supports resolutions up 
1024 x 768 in 16 colours or 800 x 600 
n 256 colours. 

The on-board features include two 
righ speed RS-232 serial ports with 
16C550 UARTs, one bi-directional 
arallel port, and an IDE hard drive 
ontroller and a floppy controller. If 
rogram execution is halted by a pro- 
zram bug or EMI, the board’s 15 stage 
watchdog timer can automatically reset 
he CPU or generate an interrupt. 

The unit provides two 72-pin 
SIMM sockets for on-board DRAM, of 
ip to 64MB. Industry standard PC/104 
nodules can be added to meet system 
‘equirements. 

For further information circle 163 on 
he reader service coupon or contact 
Amtex Electronics, PO Box 285, 
Chatswood 2057; phone (02) 805 0844. 


Power system management 


Testing and Certification Australia 
1as introduced Polylogger II — the suc- 
cessor to the Polylogger used by power 
authorities throughout Australasia. 

ee I provides simultaneous — 


three phase voltage and current logging 
and computer analysis in a Windows 
environment. The new instrument offers 
measurement of real and apparent 
power, power factor and energy; 
quality of supply analysis features 
including logging of power surges 
and sags; increased memory; and 


multi-voltage capability. 

The unit is designed to carry out load 
and voltage surveys, load balancing, 
voltage complaint investigations, and 
energy auditing. | 

Features of the software include 





mouse operation, direct lou printing 
of graphs, zoom and compression of 
graphs, statistical analysis and compre- 
hensive help. | 

For further information circle 164 on 
the reader service coupon or contact 
Testing and Certification Australia, 14 
Nelson Street, Chatswood 2067; phone 
(O02) 411 5180. 


Data acquisition in Excel 


Iotech has released DaqViewXL, a 
Windows 3.1 and Windows95 compati- 
ble data acquisition and display applica- 
tion that seamlessly integrates into 
_ Microsoft Excel spreadsheet software. 


DaqViewXL is the first entry in 
Iotech’s new series of products 
designed as ‘software components’ 
that can be launched and operated 
from inside a ‘home’ application such 
as Excel. 

DaqViewXL enables users to set up 
data acquisition applications from 
within Microsoft Excel without pro- 
gramming, and provides graphical 
access to all the functions of Iotech’s 
parallel port based DaqBook, plug-in 
DagBoard or DaqgPCMCIA card data 
acquisition products. 

DaqViewXL permits hardware con- 
figuration for range, trigger condition, 
sampling rate and signal conditioning 
via a graphical interface that eliminates 
all programming. 

It also provides a strip-chart recorder- 
like display that can be opened with 
Excel to view acquired data in real time. 
DaqViewXL’s installation results in the 
addition of a new tool bar in Excel, pro- 
viding access to all of DaqViewXL’s 
features from within Excel. 

For further information circle 165 on 


the reader service coupon or contact 


Scientific Devices Australia, 2 Jacks 
Road, South Oakleigh 3167; phone (03) 
9579 3622. 


Low cost version 
of Visual Designer 


Intelligent Instrumentation has 
announced a low cost version of the 
Visual Designer Application Generator 
Software (PCI-20908S-1) for students, 
colleges, universities and other academ- 
ic institutions. 

Visual Designer is a Windows-based 
application generator for PC-based data 
acquisition and control. It allows users 
to develop custom applications by draw- 
ing block diagrams (FlowGrams) of 
their applications rather than coding the 
applications with a programming lan- 
guage. Customisable displays include 


Australian Computers & Peripherals from JED... Call for data sheets. 





Australia’s own 
PC/104 computers. 
The photo to the left shows the 
JED PC540 single board 
computer for embedded scientific 
and industrial applications. 
This 3.6” by 3.8” board uses 
. Intel's 80C188EB processor. 
; A second board, the PC541 has 
a V51 processor for full XT PC compatibility, with F/Disk, IDE & LPT. 
Each board has two serial ports (one RS485), a Xilinx gate array with 
lots of digital 1/O, RTC, EEPROM. Program them with the $179 Pacific C. 
Both support ROMDOS in FLASH. They cost $350 to $450 each. 


JED Microprocessors Pty. Ltd 


$125 PROM 


Eraser, complete 
with timer 





_ $300 PC PROM 
Programmer. 





(Sales tax exempt prices) 


Need to programme PROMs from your PC? 


This little box simply plugs into your a “ anton’ S parallel printer si and reads, 
writes and edits PROMs from 64Kb to 
It does it quickly without needing any "0g in cards. 


Office 7, 5/7 Chandler Road, Boronia, Vic., 3155. Phone: (03)9 762 3588 Fax: (03)9 762 5499 
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| COMPUTER NEWS AND NEW PRODUCTS | 


plots, instrument panels and control 
panels. The software supports a variety 
of GPIB (IEEE-488) instruments and 
serial devices. 

For further information circle 166 on 
the reader service coupon or contact 
Kenelec, 2 Apollo Court, Blackburn 
3130; phone (008) 335 245. 


68HC11 in-circuit emulator 


\ Technology Affair has released the 
G5 probe for the WICE 68HC11 low 








| .The First Truly Affordable 

| Software for Printed Circuit 
Board Artwork | : 
Easy to Use and Learn 

Pop up Menus and 

Mouse support 

50 mil (1.27 mm) Grid 
Variety of Pad and Line sizes 
Interactive and Netlist 
Autorouting Text 

and Component Overlay 





Western Australia 





> a 
Master Card 
> = 
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PC Breeze II 


““PCBreeze really is a breeze.” 


Herman Nacinovich, ETI review “It’s a Breeze” Jan. 1990. 





Hardware Supported 


448K IBM PC/XT/AT/PS2 or compatible 
CGA, EGA,VGA & Hercules graphics 
HP-GL, DM-PL, PostScript devices 
Epson FX/LQ type dot matrix printers. 
Microsoft Mouse or compatible device 


KEPIC Pty Ltd 


4 Steinbeck Place Spearwood 6163 


Phone/ Fax: (09) 418 5512 | 
Free shipping within Australasia 
Available direct from above address 
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cost in-circuit emulator, further extend- 
ing the support to the 68HC11G5, 
68HC711G5 and 68HC11G7 family of 
Motorola devices. 

The system provides real time emula- 
tion for the Motorola 68HC11 family, in 
both expanded and single chip modes, at 
speeds up to 20MHz. 

It supports symbolic debugging for a 
wide range of assemblers and C compil- 
ers, and incorporates hardware break- 
points with break on address, address 





range, memory read and memory write 

The emulator communicates with | 
host PC via a standard RS-232 CON 
port at 115.2Kb/s, allowing fast upload 
ing and downloading of files 1 
Motorola S-record, Intel hex an 
Tektronix hex formats. - 

The host PC software supplied wit 
the emulator provides a windowed use 
interface that monitors user selectabl 
memory locations, stack locations, CPl 
registers and breakpoint configurations 

It incorporates standard features lik 
single stepping, breakpoints, on-lin 
symbolic assembler and disassemble 
fast file downloading, logic analyse 
trigger output, EEPROM erasing an 
programming, plus a range of com 
mands for searching, displaying an 
modifying memory and CPU registers. 

It also includes advanced features lik 
peripheral simulation, which allows th 
target software to use the host PC as. 
peripheral device, for simulating targe 
hardware in real time during softwar 
development. 

For further information circle 167 o: 
the reader service coupon or contac 
Technology Affair, 57 Wessex Street 
Carine 6020; phone (09) 246 4810. 


















































really is this simple. 



















programming. 


Simply point and click to 
set up a data logging schedule | 
using DeLogger, the new | 
Windows” programming and | ° 
display software for Datataker. | ge. 


DeLogger will not only program 
your logger, but give you real-time 
trend plots and tables. 

Data logging with Datataker 


Just connect thermocouples, 
RTDs, strain gauges, load, flow, 
level, pressure, meteorological... . 
in fact, any sensor you like. 

No add-on cards. No signal 
conditioning. No complex 















Datataker does it all in a stand- 
alone logger that’s compatible with 
all computers. Notebooks to 
mainframes, 

Datatakers are available with one 
to hundreds of channels. Alarms, 
calculations and a full range of 
statistical functions are standard. 

To find out how simple data 
logging can be, call the data 
acquisition experts... 





DATA ELECTRONICS 
Phone (03) 9764 860( 
(02) 9971 799¢ 


ACN 006 134 863 AD-038-, 
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solid state relay board 


Procon Technology has released an externally mounted 
olid state relay output board. Manufactured in Australia, the 
>C-IO-LH2 board has been designed for aperaren in the most 
irduous conditions. 

The boards are mounted externally and can be operated 
hrough any IBM-PC bi-directionally parallel printer adaptor 
nterface (many PCs, notebooks and industrial PC/104 com- 
yuters have compatible interfaces). The PC-BD-IO interface 
‘ard is recommended for guaranteed operations and full 
*xpansion capability. 

Three DIP switches select each board’s address, allowing up 
o eight cards to be daisy chained with a single 25 way cable 
roviding expansion up to 120 outputs. The 16 single pole sin- 
zle throw solid state relays are each rated at 120mA at 350V 
IC or peak AC. : 

The relay outputs can be used to control lamps, solenoids, 
notor contactors, and other high voltage equipment. They can 
ilso be used to switch low current analog or digital signals. 


Ach output provides 3750V RMS isolation from the other, | 


and from the computer circuitry, providing maximum 
mmunity to electrical noise and maximum flexibility in the 
system’s design. 

The relays have current limiting and over tempera- 
ure circuitry, enabling them to pass FCC 86.302 and 
other regulator voltage surge requirements, when the 
ver-voltage protection option is used. Ideal for tele- 
som use, they employ a low current limit suited for 
sround fault applications. 


For further information circle. 168 on the reader service 


soupon or contact Procon Technology, PO Box 655, Mount 
Waverely 3149; phone (03) 9807 5660. + 















The only anti-virus software 
supplied under contract to the 
entire Queensland 
Government. 


ow detects and 
removes all Word 
Macro viruses. , 






Over 16,000 users in Defence 
- where security is paramount. 
Over 300,000 Australian users. 





WENN sHEILDED DRIVERS 


FOR. 
SURROUND Sound and COMPUTER Multimedia 


er Cee Email: me@midcoast.com.au 
Post Office Box 50, http:/Avww.midcoast.com.au/bus/me 
Dyers Crossing NSW 2429 


Internet: 


———— wee 





The only anti-virus software 
chosen by the Commonwealth 
Government for inclusion in 
contract PE64. 








When you need anti-virus, Leprechaun Software 


call us for some friendly Tel +61 7 3823 1300 
help... Fax +61 7 3823 1233 
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EA DIRECTORY OF SUPPLIERS 


Which of our many advertisers are most likely to be able to sell you that special component, instru- 
ment, kit or tool? It’s not always easy to decide, because they can’t advertise all of their product 
lines each month. Also, some are wholesalers and don’t sell to the public. The table below is pub- 
lished as a special service to EA readers, as a guide to the main products sold by our retail adver- 
tisers. For address information see the advertisements in this or other recent issues. 

Supplier A B Cc 1») 

Altronics ° ° e 8 

Dick Smith Electronics @ 8 ® ° 

Emona Instruments 

Geoff Wood Electronics 

Jaycar Electronics __ Eastern 

Kalex VIC 

RCS Radio - NSW 

Rod Irving Electronics Eastern 

Scientific Devices VIC 

TECS vic ° 8 

KEY TO CODING Components 

A Kits and modules IC chips and semiconductors 

B Tools Test and measuring instruments 

Cc PC boards and supplies Reference books 


Note that the above list is based on our understanding of the products sold by the firms concerned. If 
there are any errors or omissions, please let us know. 


Electronics Australia Reader Services 
SUBSCRIPTIONS: All subscription enquiries should be directed to: Subscriptions Department, Federal 
Publishing Company, P.O. Box 199, Alexandria 2015; phone (02) 353 9992. 

BACK ISSUES: Available only until stocks are exhausted. Price A$7.50 which includes postage within 
Australia only. OVERSEAS READERS SHOULD ADD A FURTHER A$2.50 FOR EVERY BACK ISSUE 
REQUIRED. 


PHOTOCOPIES: When back issues are exhausted, photocopies of articles can be supplied. Price $7. 50 


_ per project or $15 where a project spreads over several issues. 


PCB PATTERNS: High contrast, actual size transparencies for PCBs and front panels are available. Price 
is $5 for boards up to 100sq.cm, $10 for larger boards. Please specify negatives or positives. 
PROJECT QUERIES: Advice on projects is limited to postal correspondence only and to projects less 
than five years old. Price $7.50. Please note that we cannot undertake special research or advise on 
project modifications. Members of our technical staff are not available to discuss technical 
problems by telephone. 

OTHER QUERIES: Technical queries outside the scope of ‘Replies by Post’, or submitted without fee, may 
be answered in the ‘information Centre’ pages at the discretion of the Editor. 

READER SERVICES BULLETIN BOARD: (02) 353 0627, 24 hour access. 

PAYMENT: Must be negotiable in Australia and payable to Electronics Australia. Send cheque, money 
order or credit card number (American Express, Bankcard, Mastercard or Visa card), name and address 
(see form). 

ADDRESS: Send all correspondence to: The Secretary, Electronics Australia, P.O. Box 199, Alexandria 
NSW 2015; phone (02) 353 0620. 


PLEASE NOTE THAT WE ARE UNABLE TO SUPPLY BACK ISSUES, PHOTOCOPIES OR PCB ARTWORK 


Amount: A$ 
Slenatus: : evensiened orders cannot be accepted. ) 


Method of Payment: (Please circle correct method.) Credit card / Cheque / Money eider 
Credit cards accepted: 

Mastercard, American Express, Visa Bankcard (please circle applicable card). 

Expiry date: 
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ADVERTISING 
INDEX 


Active Electronics: 22 22 8S eae 85 


Allthings Sales & Services .............. 52 
PUPONNCS 2 55 cs et Oe ee 96-98 
Aspac Austrdlia <2. oss. 136 
BVCOMM ros ce ya 
Bainbridge Marine ................. 135 
Baltec Systems . 62. 5 6c ee 71 
Campad Electronics ............. 112/113 
; CONtAN AUMIO ei os oc oo 17 
Data Electronics 223.5055... 2. cb Se 144 
Dick Smith Electronics ............. 54-57 
Don Alan Electronics ............ 112/113 
EA subscriptions offer ............... 131 
Electronic Formation Service ....... 112/113 
Fastron’Australia 0.) st eee 135 
EPC Marketing (0. 66 oe oD: 
‘Geoff Wood Electronics ............... 65 
Hewlett-Packard Australia ............ 130 
Hinton Information Service ............. 85 
Hi-Tech Software <2. 5 ee 137 
Icom Alistvalia.-. sos). be OBC 
InstanGRGBss ye eee 112/113 
Jacques Electronics: ....2 o...5 6. Se ea 94 
Jaycar Electronics... os 35 ec 86-89 
JED Microprocessors ................ 143 
RepIC fi oe a as Ne 144 
Leprechaun Software ................ 145 
Link Technologies: 355 <0 oe ses se ee BP. 
Memory International ............... 129 
ME Technologies... 2. 5.5.5 565 oe 145 
Nilsen: Technologies. 2... 4 ee IFC 
Oatley Electronics: 2.05 8 IBC 
Obiat. <3 ee 95 
Objectives ....... PE een 64 
Peter Lacey Services ...............-. 44 
Phoenix Radio: 42.305) tee es so ws 112/113 
Protel Technology ................. 137 
Resurrection Radio ................. Hl 
Recom Elect. Components ............ PI 
Rod Irving Electronics .............. 72-75 
Scan Audio’... oi oe a 17 
Solar Corporation .................2. 85 
hStar International .................. 71 
TECS Wholesale 3). es ee See eee 8 | 
Todd-Forbes Publishing ............... 52 
TOrtech oc eo is 112/113 
VAF Research 00. ea ee I] 


This index is provided as an additional ser- 
vice. The publisher does not assume any lia- 
bility for errors or omissions. 


LEARNING UNIVERSAL IR 
REMOTES replace up to 8 


dedicated units: $45 


1-CH UHF FOR CENTRAL LOCKING 
Our single channel UHF receiver kit 
has been updated to provide provision 
for central locking!! Key chain Tx has 
SAW resonator, see SC Dec 92. 
Compact receiver has pre-built UHF 
receiver module, and has provision for 
two extra relays for vehicle central 
locking function. Kit comes with two 
relays. $36 Additional relays for 
central locking $3 ea. |-Ch Tx kit $18 


LOW COST 1-2 CHANNEL UHF 
REMOTE CONTROL compact keyring 
transmitter kit, 1/2 million codes, 
receiver has 2A relay contact output, 
PCB and all components kit. 1 
channel Tx kit $11, 2 channel Tx kit 
$18 Rx kit $22 extra components for 
2 channel Rx operation (extra decoder 
IC and relay) $6 


ECG Solder masked and silk screened 
PCB and software on 3.5" disk only 
(See EA July 95) $10 


MASTHEAD AMPLIFIER High 
perfomance low-noise masthead 
amplifier covers VHF-FM-UHF and is 
based on a MAR-6 IC. Includes two 
PCBs, all on-board components. For a 
limited time we will include a Suitable 
plugpack to power the amplifier from 
mains for a total price of: $25 


FM TRANSMITTER MK3 KIT 200m 
range, has a pre-wound RF 


coil. 6V at 20mA PCB 46 x 
33mm $18 


SPEAKER SIREN Uses driver circuit 
from our Protect Anything 

S&S Alarm kit, gives 95dB sound 
pressure of irritating sound. 
BARGAIN $12. 


PLASMA BALL KIT: PCB~ and 
components kit, needs any 240V light 
bulb ON SPECIAL $20. Gassed, but 
faulty laser tubes that give a bright 
red display with this kit: $10 


MORE ITEMS & KITS 


Poll our (02) 579 3955 
if). qualelanley=) qn comm slave me)elan ace) 
to get our item and kit 
lists. MANY MANY MORE 
ITEMS AND KITS THAN 
THOSE LISTED HERE! Ask 
for these lists to be sent 
with your next order. 


Total of four speakers to make two 
2-way Speakers. Quality European 
cloth surround bass - midrange 
Speakers, used in upmarket stereo 
televisions, rectangular, 80 x 200mm. 
Tweeters are good quality cone types, 
85mm square. Two woofers & two 
tweeters. $16 


European, slimline HF fluorescent 
lamp ballasts: flicker-free start, better 
efficiency, no _ flicker, no _ strobing 
effect, no buzz, much reduced RF 
interference. Some include a dimming 
option (with external 100k pot or 
0-10V DC source). Some use a 
separate filter choke (Supplied, 
16x4x3.2cm). Wattage ratings from 
16 to 150W. Price $20 to $26. 


12 hour mechanical timer Ly 

to set the charge period 

and an_- easy-to-build hard-wired 
constant current. Resistors supplied 
so you set the required current. Can 
be powered from your existing charger 
or any suitable DC supply. Great for 
gel cells. $12 


COMPUTER CONTROLLED STEPPER 
MOTOR DRIVER KIT drives two 
stepper motors: 4, 5, 6 or 8-wire 
stepper motors from an IBM computer 
parallel port. Needs a separate power 
supply for motors. Includes software 
on a 3.5” disk, detailed manual, 
circuit diagrams & descriptions. Great 
low cost educational kit. With two 
stepper motors (you select type) $44 
Without stepper motors $32 
MOTOR SPEED CONTROLLER PCB 
Simple circuit controls 
small DC motors up to 2A. 
Adjustable duty cycle from 
O to 100% $11. For larger 
motors, use BUZ11A MOSFET $3 


WE’RE ON THE WEB 


We now share a web site 
with DIY Electronics. See & 
(ofe)'V/a) (ey~ lemme) 0| am f= ¢=1~) mam or~ 1 -] (0) 
& other info. Over 300 kits. 
Send e-mail orders. Explore! 
aad Oya AVAWAN ALA @es10] @L=) au al-1074 
~diykit 


HELIUM-NEON 633nm red laser tubes 
from new and near new equipment. 
Suitable for light shows: Output power 
in the range of 2.5 to 7.5mW. 
Includes our 12V Universal Laser 
power supply MkIV. (No problems with 
our new transformers.) ON SPECIAL at 
a reduced price of $80 for a 2.5-4mW 
tube and supply. $130 for a 
40-7.5mW tube and supply. 


COMPACT LASER POINTER 
5mW/670nm in 75 x 42 x Ly 
18mm plastic case with key 
chain. Uses 2 1.5V N 


batteries (included). $80 


AIR-COOLED ARGONS Used 
30-100mW argon-ion head blue/green 
output. Includes details of power 
supply and other information: head 
only. $250 to $350 (depends on 
hours of use) 


VISIBLE LASER DIODE KIT 5mW 
670nm_ visible laser diode and 
collimating lens, with housing and 
APC driver kit EA 9/94 SPECIAL $40 
Suitable case and battery holder (as 
in EA 11/95): $5 

VISIBLE LASER DIODE MODULES 
Industrial quality 5mW/670nm laser 
diode modules. Overall dimensions: 
11mm dia x 40mm long. Have APC 
driver built in and need about 50mA 
from a 3-6V supply. $55 12 x 43mm 
version in aluminium case, better 


- optics $65 


Ready made Geiger counter detects 
dangerous Beta and Gamma rays. 
Audible and visual (LED) output, tube 
unplugs from main unit. Can be 
connected to a computer (serial port). 
Powered from separate 12-14V AC or 
DC supply. $75 


MAGNETIC CARD READERS will read 
virtually any card $75 


PELTIER DEVICES Solid state, 
can be used to make a 
thermoelectric cooler - heater. 
Basic info included. 12V-4.4A 
$25 

Ttwo thermal cut-out switches 
and a 12V DC fan to suit $10 


US amorphous glass solar panels only 
need terminating and weather 
proofing. Includes clips and backing 
glass. Very easy to complete. Size: 
305x228mm, Voc 18-20V, Isc 


250mA. Riasey\g $20 ea, 4 for $60. 


Efficient switching regulator kit also 
available: suits 12-24V batteries, 
0.1-16A panels, $27. Also available, 
simple, efficient shunt regulator kit $5 


Ready made PIR detector module and 
learning remote control combination 
can trigger any domestic IR remote 
controlled VCR to RECORD human 
activity within a 6m range with an 
1802 view. Starts VCR recording at 
first movement and ceases recording 
a few minutes’ after the _ last 
movement has stopped. Just like 
commercial CCD-video _ recording 
systems costing $1000’s!! No 
connection needed to your existing 
VCR. IR detector module, control kit, 
IR learning remote control and 
instructions $90 or $65 when 
purchased with our CCD camera. 
Previous CCD camera purchasers can 
claim reduced price with proof of 
purchase. 


TINY PCB CCD CAMERA with auto 
iris lens, O.1lux 320k pixels, IR 
responsive, has 6 IR LEDs on PCB, 
almost matchbox size! $180 

IR ILLUMINATOR Has 42 high-output 
880nm IR LEDs (30mW @ 100mA 
ea). Operates from 10-15V DC, 
current adj range 5-60OmA. Suits our 
CCD camera: $40 


VHF MODULATOR for 


CH7-11, to connect CCD 
camera to a TV Set. 
Operates TV if modulator 


within 50cm of the antenna. No wires! 
$12 

SOUND FOR CCD CAMERA High gain 
audio amp, electret mic, speaker $10 


New Hitachi LM215 400 X 128 dot 
matrix LCDs in an attractive housing. 
Driver ICs fitted but needs external 
controller. Effective display size 65 x 
235mm. $25 ea. or 3 for $60 


PROJECTION LENS’ Brand new, 
precision angled projection lens. 
Overall size 210x136mm. High-impact 
Lexan housing with focal length 
adjustment. When disassembled 
yields three 4" diameter lenses 

convex-concave, convex-convex, 


concave. Very limited quantity. $35 


TOMINON HIGH POWER LENS These 
230mm (1:4.5) lens have never been 
used. Contain 6 coated glass lenses, 
symmetric, in black aluminium case. 
Scale range from 1:10 to 1:1 to 
10:1. Applications include high quality 
image projection at macro scales, and 
large format portrait photography $45 


VEHICLE COMPUTER 
Originally for bicycles, these 
suit any moving vehicle with 
wheels! 9-function computer 
with speed, average speed, 
maximum speed, distance, 
odometer, timer, scan, freeze 
frame memory, and a clock. 
Microprocessor circuitry can 
be adapted to work with 
almost any wheel diameter. 
Divide the wheel diameter in 
millimeters by 6.8232, and 
program the result into the 


computer. $32 


Panel meter, 200mV, 1999 
count, 9-12V @ imA, 0.5% 
accuracy, auto polarity & 


over-range indication, 13mm_ char 
height. LOOMQ I/P, 68 x 44mm. $27 


Control up to 4 appliances with this 
4-channel programmable driver for 
high-power relays. Can be controlled 
via the parallel or serial port of a 
computer (has opto-isolators). 
Includes software, 2 assembled and 
tested PCBs, four 10A relays. $92 


IR ‘TANK SET’ Components for a very 
responsive IR night viewer. 
Construction is up to you. New IR tube 
as used in older style military tank 
viewers. Needs IR illumination, very 
sensitive, even responds to 940nm 
LED illumination. Kit includes our 
miniature night viewer power supply 
and instructions. $80 


INTENSIFIED NIGHT VIEWER Parts to 
make a 3-stage first generation night 
scope that gives good vision in 
starlight! Includes a 3-stage fibre 
optically-coupled image _ intensifier 
tube, EHT power supply kit which 
operates from 6 to 12V, and sufficient 
plastics to make a monocular ’scope. 
25mm version $270, 40mm version 


_ $300. Also available, a quality Peak 


brand 10x ‘plalupe’ as an eyepiece 
$18. See SC Sept. 94. 
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Any port in a storm, 
but don't rely on just any radio. 


Reliable communication at sea is assured with the Icom VHF Marine Transceiver range. 
Choose from our heavy duty handhelds with optional low security scramblers ...there's the IC-M10; the IC-M15, 
waterproof up to a depth of 1 metre for 30 minutes; and the IC-GM1500, approved by the Australian Maritime 
Safety Authority for GMDSS (Global Maritime Distress and Safety System) use. Or the quality and reliability of our mobiles 
...the IC-M58 or IC-M126DSC, both with digital SELCALL capabilities and scrambler revelliiss 


To get the full story talk to the marine communications experts at Icom or your nearest Icom dealer. 


Call free on 1800 338 915 or write to Icom Australia Pty. Ltd. 
7 Duke St Windsor Victoria 3181 P.O. Box 1162 
Ph: (03) 9529 7582. Fax: (03) 9529 8485. A.C.N. 006 092 575 


